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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a display device capable of obtaing a 
constant luminance regardless of temperature change and to provide Its 
driving method. 

SOLUTION: A current mirror circuit which is formed by using first and 
second transistors is provided for each pixel. The transistors of the 
circuit are connected so that their drain currents are kept at 
approximately equal values regardless of load resistance. By controlling 
the OLED driving current using the circuit, occurrence of variation in the 
OLED driving current caused by the characteristics of the transistors is 
prevented and a constant luminance is obtained without being influenced by 
temperature change. 
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1 

$ s c <!: ^^mtir^f^ytmm. 

mmmmt. wii^is^t&^nftnm^mBEiz^mb. 

f)^^m^^^^nrzm^£\zjt^\:^rz:kt^<7^^i<Dmm^ 
m^^^m'F\z^i^t^^mt. m^^^^ntzmmz 

mt^^r^ z: t ^^mtt^^ytmmo 

t^^t^^^^mr^ox. 20 
mz v-'Xf}mmnmmzmm'^nxi^ o , 

y - h t!?^' S I M C ^ ^ n T :fe 0 , 

^o-yj\mmf^iRV^mmm2<Dhy>i^x^<D 30 

mt'd.mi<Dhy>i^7.^<D\^u^y\z. ^o-:^\tmm 
m2(Dby>z^7.^(D\^u-(>\zmm^tixiio. 

mmmm\zt^m^tixi^^:Lt^^mtt^m^^^. 

^t. m3(Dhy>i^7s^t. ^A(Dhy>'J7.^t. 

t^^th%^^mx^ox. 40 
mzv-xtm^wm\zmm'^nx^^. 

f-vi^m^\z^m.^nxii 0 , 

IC, ho-^\tmmW,\lkXSmtZ^2<r>Vy>V7.^(0 50 
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MIB^50h^>vX^(7)y-X(i: HU^Xi, 
ffiffB^l<^h^>vXi$'OKU^>{C. ^^-^^tiMIE 
^2Oh^>vX^'OKU^>H}ggJ$nTi50, 

miEm 3 0) h yyVTs^tmi^m ^(OVyy'y7s^<D^ 

t^mth%%mmx9>^Xs 
i^icy-xd^saiasssicSj^^nx^feo. 

hfi^-^^^\zt^m^nx^ 0 . 

\y^>\z\m^nx^Ki. 

mmmi<Dhyyi^x^(D yhLK^mtmn-u 
\z. hv-yj\mtim\Rv^mBm2(Dhyy'j:^^(7) 

tr-h\zmm^nx^D. 

mlt3^5(^h^>i^X370y-Xci: FUOtj:. 
HtflBmi<7)h^>vXi$'(0KU-r >fc, t)e)-;5t^Mia 
m2<^h5>vX^OKU^>frSl^$nT:feO. 
mItS^2c7)h^>vX^(DKU"f >t^, MIB%^^^<^ 

ftSIBm3(;)N^>vX^i:. m^mA0hyyi/7s^ 

mz'^^cDhyyvT.^ t\t. y-vti^m^\zi&m 
^ nx -5 :i t ^4*8^ ill" ^ ^3^S® o 

[f»*«7] «*S6(343l^T. 99IBm3 0h^>vX 
^<i:miB«4(7)h^>vX3'tl^ti/;^|HlL;T$>0. BtrfB 
^3(7)h^>vX^]ir;ttJlBm4(Dh^>vX^t^, M 
tarn 5 CO h ^ > vX^ <i:ffi14^m?^J:^ C t ^^Wit-T^ 

[t»*«8] ^1 cOh^'VvX^it, ^2(7)h^>vX 
iJ'.h, m3(0h^>vXi$'*i:. m4c7)h^>vXi$'^. 
S5<Dh7>vXiS^a:. ^^(nVyyi>7.^t. 

itflB^ 1 O h ^ yi^Ts^tmtZW, 2(Ohy > vX^«, 

9983^3 (7) h^VvXiS^oy-XtHUOti. -^r« 

>vx^oy-x(cjgs?$nT*$o, 

BftlB^4(7)h^>vX^Oy-X<i:HU<>Ji> 

ffliB^ 1 saswim^ 2(Dh yyi?7.^(of- h(c»«K$ 
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MIBS 1 CD h ^ > V X ^ WtBM 2<0hy>z^7.^\t. 
t9l2S 1 (0 h ^ >i^;^i$' ^1912^ 2 O h ^ >>?X 5^^;^. 

nx^o. ho-ij\mmmmmzi^m^tix^D. 

mmm2(Dhy>i^7.^<Dv-x{z. ^^-yjimtim 
1 o h ^ > V X CO y - X nr^fe 0 , 

MlB^i (7)h^>xx^oy-xns^$nT*30. t> 

m^mi 0] mi<Dhy>i^X^t. m2(7)hy>i^ 30 
XiJ'.i:. m3(Dh5>vX^<h. f^4(Dhy>'y:^^ 

t. %%(nvyyv7.^t.. me<Dhy>zy:^^t. ^ 

tfrfSm l(Dhy>i^X^t MSB® 2 O h 7 > vX 3^ tj:, 

MB^3cDh^>vXi$'(^y-Xi: Ku-r >i^> 
SSE^^i^tc. ho-:^\m$imi<Dhy>i^7.^<D^^ 
-XlC»)K$nTi5 0, 

MtBS4(7)h^>vXi$'Oy-X<i:HU-r>tj:. 40 

MiB® 1 R^/iriBS 2 0 h 7 > vx ^<^y- h 
nx^o. hy-i3\mmnMm\zmm^nx^o . 

ft9iBm50h^>vX^<Dy-X<i:HU^>t^, 
MB^ioh^>vX3^oy-xn, hy-:^\mB^ 

^m^(r>mmmm\zmm^nxis o , 
i[EII6<Dh5>i^x^(75y-xiKK>«. 
MiBS2cDh^>vXi5^coy-xtcgiK$nTi5^, 
-5 -:5«iliB^^9g^Oiii?g«ffifcigj(^$nT*3 0 . 

mriBH 5 (0 h ^ vyxij'toy- h tmmm eohy >v 
Ts^o^f-vtmm^nx^^^^h^^mt^^m^m. so. 
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s. 

T^^t. %Z(r>VyyV7.9L. m40h^>>?X^ 

ms(Ohy>z^x^t. m6<r>hy>z^7.^t. % 

X. 

mllBm 1 CO h ^ > vX ^ (i: mllBS 2 O h ^ > vX ^ li. 

mmmi(Dhy>i^7.^tmmm2(Dhy>z^7.^\t. 
H u-r >;&^*(CB9iBmieiSiissj$ nx^B o , 

fl9IS^30h^>i^X^<75y-Xi:HU'<>«. -P^J^ 
fJIBffl^iSfC. t>^-?^«lflBmi<Dh^>vXi5^oy 
-XfCg^l^$nT:feiO. 

iitBll4(7)h^>vXi$'coy-x<hKU-r>ti. 
iiES 1 Rumm^ 2 CD h ^ > vx ^ oy- h (cg^a^ 
tiTi5 0. t)^-:5titsiBms^fc^)S^nT*5»3. 

SJia^6(Dh7>vXi5^<Dy-Xi:K^'1'>«. 
S9fB^2cDh^>i;x^'<Dy-xJi, h'^-:^\tmim 

1 CDh^>vXi$^<Dy-XHg)^$nT:feO, 

M3m5cDh^>vx^cDy-x^ KUOtl, 

ifl3^1<7^h^>vX5'<Dy-X{cS)^^nT430. ^ 

o -:^\mtm^mT<Dmmmm\zmm^nx^ o . 
x^0'f-hmm^nx^^^:zt^mAt'r^^^^ji 

Mo 

m^m 1 2 ] If 8 7!/MW*Ji 1 1 (Di^tm^ i « 

iZio^^X. MBIl5cr)h^>vX^^mflB^6<DK^> 
@» 

Cf»*3ll 3] mi(7:)h^>vXi$'^. ^2(7)h5^>v 
X^.h. m3(Dhy>i^7.^t. m4CDh^>vX^ 
m5<Dh^>vX^<i:. HecDh^VvXtJ't. ^ 

SfrtB® l(Dh^>vXiS^i WIB® 2 <7) h 7 > V X ^ li, 

^ y - X wiamsiH ^ nT*5 D . 

MIBS ICD h ^ > V X 3^ <h mllBm 2<Dhy>'JX^\t. 

y-hi}^m^\zmm^nx^K^. 

m8B^3CDh^>vX^<Dy-X<5:KU'^>«, 
MBm^i^lw. t)^-;&««flB®lcOh7>vX*^(DK 

SaiBm4CDh5>vXi$'<Dy-X(i:HK>»^> -:«r»i 
tfflB^ 10h^>vXi$'CDHK>t)L< I^MIBfi^i^ 
II, t>'9-^r«MIB^ 15^^/8813^2 CD h7>vX^cD 

SaiB^5(Dh'7>vXi$'CDy-X^KU-r>tt, 

MiBII6(Dh^>>?Xi5^cDKK>(C. t)^-:&t^WE 

m 2 CD h ^ > i;x:$'o K K >\zmm^nx:H 0 , 

MIBm6cDh^>vXi5'CDy-h«, miB^lRy^MB 
m 2 CD h -7 > vX iS^ oy- MlgiB2$ nT43 0 , 
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irlEm 1 o h ^ > vT. ^ t isies 2 C75 h 7 > v:^ ^ i o 

mfl2m 1 O h ^ > <i: miBH 2 <^ h 7 >i^;^^«, 

if8B<i#Sic, fc^-;?ttifia^ioh7>v:^^^<^H 

wism 1 (D h ^ >s;x K > % b < it*jffim#«l 

y-hti^^^nr^oo, 20 

m 2 CO h ^ > vXd^oy- h (Cg^SJ$nT:j3 0 , 

MBm2Oh^>vXi$'0HU'1'>«, WIB^3t^^C0 
Cft^^l 5] HI Oh^>vX^t. m2(7)h^>v 30 

mtZ% \<DVy yi^Ts^tmt^^ 2(Dhy >z^7s^\t. 

u^>\zi^m'^nxiori. 

miSS4a)h^>vX5^oy-xi:h-u^>«. -:^\t 
^mmi<Dhy>z^7.^(D]^u-(>^L<\mmm^m 40 
\z. ho-:^\m^miRx^mm^2<Dhy>i^x^(D 

fltJ|HS5(0h'^>vX^oy-Xi: HU^>{^. 
Mem 2 C7) H ^ >v7.3^(D K K >&t;^MB«®i^(C. 

t> o -iy\mmm i<oh7>vx^(7)Ku-r> tig^iis^ 

mmiRxsms^m2<Dhy>i^x^0V'-7s\t. mm 
^ytm'f^o^mmnm^zmm^nxi^^^ c t ^^mtt^ 

m^mi 6] mi<Dhy>z^X^t. m2<Dhy>z^ 50 



t. ms<DVyyV7s^t. me(Dhy>i^7s^t. ^ 
X. 

l<Dhy yVTs^tm^m 2 O h yyV7.^\t. 

vt^'E^^\z^m.'^tix^ D . 
HaiBm3<oh^>vX5^oy-x^ Kuoti. -:^\t 
ftUSm^Sic. t)^-;&ttirffimioh^>v:^^coH 

ffliam4<oh^>vX3'<7)y-;^<h Hu-T >ti. 
Sftiem 1 o h ^ > vXiJ'co K u-r > t> L < tiWffifi^s 
tc. ^^-:^\tmmmiRzfm^f^2(Dhy>i?7.^(D 
y-h\zmmtnx^^. 

fflfie^ 2<Dhy>'J7.d^o\^u^ >Rzfmfs^nmm\z. 

MIBS 6 o h 5 >s?Xi^(^y-:^ «MIBS 1 CD h 5 >i; 

X ^ (7) K u > n g ^ ^ n T ^5 0 . 

m%^'m\'BLnmZ%2<DVyyV7.^(J^V-'7.\t. MIB 
X^>, Ifi30h5>i/X^>. m4C0h^>vXi$' 

Wi^t^^-^^^^^mxh-ox. 

mJiBm 1 CD h ^ > vX^ chtfflB^ 2 CO h ^ >xX^ti. 

HatBH3(Oh^>i;xi$'0y-X(i:Ku^>tt, -:^\t 
mtm^mz. ho-i5\mmm\<nhy>v7.9(Dv 
-7s\z&m.^nx^y). 

MBm4£Dh^>vXi$'0y-Xi:HU^>«. 

MtBHicoh^>vx^(oh'i/-r>{i. ^^-;^titirtB 
m 1 Scc/MiBm 2 h ^ > vx^' coy- h (cSJi^^ nr 

WIBm5C0h^>vXiS'Oy-X<i:HU'1'>(i, 
WtHmi coh5>vX3^(oy-xfc. =b^-:5td:MIBm 

2(Dh^>vXi$^COy-XlCSiK$nT430. 
Mem 1 Rt/^fl9fBS 2 (7) h ^ > vX iS' H K 

mmM\z^m^nxi6K^. 

MBm2(oh^>vx5'coy-x«, mtm%m=f'(om 
n^m\z^m.'^nx\^^^:zt^^mt^^^%mm. 

[»*J11 8] a*Ji3 7!;Mf9*Sl 7coiirn?^U3a 
(C*5liT. HirlBHlcOh5>vX5'^BtffBm2cOh^> 

iy7.^\t. m^i)mcx^^z,t^^mtt^^^i& 
s. 

ft9f3Si5R«. «)ie$n;tm«E*«Ef-^«i-rssi(o^ 
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SB. 

T;i-m^c<t o Tit* ?.n/t«siEsmiBii«iw«ii&r s 
2 1 ] m^m 1 TiMS^s 2 0 w li-rn*^ i m 

mtmm\t. m^^nrzmm^ms.izm^-r?>f^i<D^ so 
MiEm2«)^ife»i. m^$tni^tirzmmzf&cft±^^ 

iriBS2©?gii, t9t2^ts^nfcii£E;cjci;fc:*:€r$ 40 

[0 0 0 1] 
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"^fi^^^t^mo^-j&m^z^^r^m^&mzmb. m 
^^smt. nmi^^m'F\zmi^t^rzsb(D^mm 
Wi<D^m^\zm^^. 

[0 0 0 2] 

m^<Dtiwn ^yt^'f-it^^^^tt^fzisb^^^fi^s 

<. m&m^mS (LCD) r£-mw^y^y^ hf)m 

^rmmitizmmrh^tmz. w.m^\zhmm^m 

[0 0 0 3] :^BMmmiz^^^x^^m^\t. mm 
^rz\tmmz^^Twmf)^um^n^m^^M^Lx:^ 

0> OLED (Organic Light Emi t ting Diode) F 
ED (Field Emission Display) {I^(^^^nT(/^6M I 

um<Dmi'mm^ (m^nmrn^) ^^^A/Ti^^. 
[0 0 0 4] oLEDi^, mm^mx^ctx^^t^ 

)V^^y±>7. (Electroluminescence) ti^^^tl^^ 

^ ti (I *5 >5 >)u ^ ^> -t > X i 1 . -mmmR ^ 
mmm\zm^n<D^^ (^^) tE.mmm^^mt^^ 

(omm^^it. ±.^^LtzWJt<Do%(n. i^r.n,-6^-*(?:> 
5!7t^fflt/iTi.^Tt)Jii^u. ^tz\tmii<o^9t^m^^x 

[0 0 0 5] t^i6. i^mmmx\t. OLEOOH^i:^ 

m<DmzwL»^tirz±x<Dm^mm^^mt^mt^. 
^m^^m\z\m^m\z. %^m. lEumxm. m^a 

oLEDti. mm/%itm/mmtm\zmm^ntzm^:& 

$WtT*5 0. C(^«lig{-j!jD;lT, l©ffi/iE?LaAii/ 

So 

[0 0 0 6] 

FT5 0. 5 1 <i:, ft^^SS 2t, «>t3R^53<i:$ 
[0 0 0 7] TFT 5 Oft, h:*^^S«l 5 5 tcfisa! 

ho-'^\tTFT ^ \ <Dy-v\z^m'^nx\^^^. tf 

>d^%^lB^5 3COBffi(r»3K^nT(.i«». «)t«^5 
3 0iJffiti«iIi5 7{lSgJ$nTl^S. ffij#^fi5 2tj: 

T F T 5 1 coy- h <h y-xMomE^ffiJ^-rs^ ^ \z 

[0 0 0 8] ^SS5 5CO«mJC<kOTFT5 0;&^:t> 
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A;^^nfct:x:tm^coSJE(C££oT, TFT5 1 

'i>nm\t. 5«7t«^5 3(i«*&^n. %^m^s3\t 

[0 0 0 9] tC^-V. #U v'Jn>T?^fig$n^TF 

[0 0 10] Lt^b. #U vU3><&fflliTTFT$r?^ 
^^^t^^^o «8J;itf. «l?2!i«»l(iSti#jeSvij3>oi 

[0 0 1 1] 02 5(Z^Lfclii*tr:fel.iT, TFT 5 1 

<oK^^:t>mmmo)W^^mmmz\tib'o< t. iix 20 

^fi^CD«£E)&^|^i;T$>oTt)TFT5 1 O K U-f 

[0 0 12] ^CT\ ±mLrzr^m^&M-r^rz^{z. 

T F TO^ttllfcj&^tlfH^^t^^fCDftn-SmofEO:^ 

[0 0X3] #P^2 0 0 1 - 1 4 7 6 5 9-§-(Cie 

iK«^€»SA:^^(^iij^Offij5£{coiiT, 112 6 (A) ^ 30 

[0 0 1 4] 02 6 (A) \ZlBm<Dmm\t. TFTl 

1. 12. 13. i4t. »j^§ai St. f^^m^^i 

[0 0 15] TFTl itt, y-h7!i^ss? 1 sizmm^ 

v-7.t\^u^>^i-:^\tmmmi7\z. mijitr 

F T 1 3 O H XCSJg^tlTU^, T F T 1 2 ti, 
hld^JS^ 1 9 \Zs 'J-Tst K l^-r >?&«-^«T F T 

1 30KU^>(C, fiS:&«TFTl 30y-h[Z»j|S$ 
nxii^o TFT 1 3iTFT 1 4tl. 40 

mmnx^o. 'j-7.f)mzi^^2 o^zmm^nxi^^ 

T F T 1 4 O H K 1 6 a)BffiJ;:ft3|S 

Tl^S. ffij^SSl 5«TFT 1 3RCX1 4(Dy-ht 

2 0. 2i\z\t. mm^^^'^n^nm&o^nEEfi^wm^ 
tix^o. Mi^^^zm&m^^vxi^^. 

[0 0l6]ig^l8. 1 9tc4x.^tlsmE(rj;0T 
FTll, 1 2f}^:t>\ZU^rz'^. «fflEilil 7tcJ:oT 

TFTisoi^u-ommftmm'^ti^. ccx. tf so 
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T 1 3 K H K >i)^^m^tixi^^^rz6bmmm 

^Tgif^bT43 0, ^Oh'K>1»ft[iJ[^TcOiClTS 

^n^. ;i;fe. Vestry- hSE. u^^mm. Cc^ 

[0 0 17] 

[S:il I=aC,W/L (Vcs-Vtb) V2 
[0 0 18] ^1 (3;fel^T/z. Co, W/L, VtbJ^^ 
T<i>«r O h ^ > 5^ IC cfc o ^ -5 0 
^1;&^^, TFTl 3(0 KU-f>aofttiy-hS£EVcs 

ch. \'u<>mm\zM.^orzm<oy-hmEEv,,ti^. r 

FT 1 3(3431^X^^1- -So 

[0019] C(Ot^. TFT 1 3i:TFT 1 4«^0 

y-ht^j-7.f)im^\zmm^nx^^^ftib. tfti 

40y- K«JE;^tTFT 1 3<Dy- hSm^|gi;:/c^$ 

[0 0 2 0] ckoT. TFTl 3^TFT 1 4«HU-r 

rflC0M7ii^|5li;T^n{i\ TFT13iTFT14«KU 
<>mfS;:><|Hli;{i;^j:§, T FT l 4 {rj5ffn§ H U-T >1g 

[0 0 2 1] ^LT. Si^l 8. 1 9{C^x.bn^ft!m 
{Ii:':5TFT 1 1 , 1 2 7!??:t7(I/.f:'3;tf^t>. TFT 1 

4o:>^'-hm&f)^m^mm \ ^iz^r^x^mtix^^^ 

[0 0 2 2] :L(D^r)^Z. (§12 6 (A) ^Z^LtzMm 

mmizm^^'^nrzmm^mKiz^t^Lx^m't^^ 
^t. m^^^nrzm&\zj^^crz:^t:^(Dm^^^^m 
"f-^zmr^mt^^Lx^^^^. 027 (a) \z. 026 
(A) izfrkLfzmm^^^r^^^t. ^o^^m^Ftco 

fzftm^mmz^ig^Lx^^t^^mx$>^^^^s 1 
t. m^n^nrzmEE\zjt^cft:kt'^omm^^^m'f 
\zm'r^^x$>^mwj&s2t. ^ytmi^s st^^r 

mms o\z^i^:^nrzmm\t^^^8 1 {ccfeurm 
flEtc^«i$n. KSEEt^KftSB 8 2 13^^6*150 mm 

2x\t^^(bnrzmmzM.^orz±t^(r>mm^^ 
^m'f-s3\z^i&-r^o 

[0 0 2 3] m^mz^ 2 6 (A) T F T 1 2 . 

TFTl 3&a:ffi}t§ai 5:dt, ttHg^tl^cSSg^SEE 
(C^t^LT^J^T^^gfCffi^t-'So ^^c, TFTl 4 

t^mzmmt^. 

[0 0 2 4] :k\Z. Tech. Digest lEDM 98. 875. R. M. 

A. Dawson eicJz$monmx:hm(Dmm(Dmmz'D 

(/>T. 02 6 (B) ^m^^XSimt^. 02 6 (B) ll 
l^mommt. TFT3 1, 32, 33. 3 4<J:. 



11 

[0 0 2 5] TFT3 U^y-'h^Jit^i^S Sllgjg?^ 
FT3 30y-7.fCS«6$nTl^S. TFT 3 4 

:5«T F T 3 3 <Df- h II, fiH^^iT F T 3 3 <D K K 
>\Zi^m^tlX\^^^. TFT3 2ti, y-h?&^SS^3 9 
II, y-X<!:h-K>;!>^ -:&«Sg^4 0tC, ft6^r«T 
FT3 3C0y-XHS^$nTli^«> TFT340HU 

3 6 0|StS«Sa?4 1 llSJK^nTl^So «^$ft3 5 

t3:T F T 3 3 (dy- h t 'j-xmcDmrn^^mr^ ^ o 

[0 0 2 6] ia?3 8H#A^n^mEHctOTFT3 
l&r;3 4 0. 3 9lC-^;i?)n^ll 

EEHicOTFTS 23!i^;f7:^j:o;/^«, «ffiffi3 7H,J:o 

TTFT3 30KU'-r>m«^t7!?^^JP^^^o :i::t% t 

FT 3 ^\-^f-VtVV^yi)^Wi^^nx^^^fz^f^^ 20 

V%.K.Vc,\Z^'oXmt't^Z.tt'^f^i)^^. ^-oX. 5t 
1 {i{f ^ ch, H U -f >myTc{iB€ro/c(iIo>^- hvHEV 
cs;&^% TFT3 3{C*5liT%^f 

[0027] TFT33 \zm.n^ K u-f yigmm^m 
j^mT^T^ST 3 6 \m^t^. 

[0 0 2 8] ^LT, $g^3 SlI^Aein-S^JEmiO 
TFT31. 2 ^ti^:^y\Zf^r>fzik. ■^'^2> ^IZ^-X^ 30 
n^«E{CJ:0TFT3 2 7!;^*:t>H?'j:'5o T 
FT3 3(Dy-hmJE7&^«j^^*3 5flJ:oTffiJ$$n 
Tl^^PSO, TFT3K 3 4;i>^*;r>T$)ofci:#<!:fHI 

[0 0 2 9] CO<fc3II, 132 6 (B) \Z7r^Lrzmm 

\t. mm\zm^'^nrzm.m^mmz^^Lx^WL. m 
^^•^nrzmEE\zmi:rz:kt^(Dmwi^^ytmi'\zm't 

^^^^LX^^^o -D^O. 02 6 (B) {z^.ttzmm 

(Dm^\t. 02 6 (A) \zm^^nft2^<D^s^f)^^t 

^mm^l-OO^^^Xm-oX^^^^CtlzU^o 02 7 40 

(B) \z. 02 6 (B) izTjkLfzmmfi^^'r^^mt. 
^(o^yem^FttDm^^^ny^mxTrsiTo 027 

(B) x\t. ^mm<D^r^mmt. mm^mr^m 
mt^i-Do^^xm^xi^^^o 0^0. is^8 5(iw 
s^^ntzmmiit. ^^^x$>ou^^^z)mm^x$>^^ 

[0 0 3 0] a«i:WH0 2 6 (B) X\ts TFT 3 3, 
TFT3 4&DJ»l#^ft3 5*^ ^1^^t\,tz%Wi^%& 
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[0 0 3 1] ±^bfc02 6 (A) . (B) \Z7r<tm% 

i^i(b^m^i^y%mM<r^^mmn%\z\i^-D 

(.^TiiTt, %mM\z^y>^%%^\zWit\,^nM(Oi^t 
^ i; ^ O >^ Rj^ <r I T # ^ o 

[0 0 3 2] ^fz-m^\z^%%=f-\^. ssfp^oma^: 
^^x^it^^fz^^hx\i. \km<n'nt'^. ^m,^%Vi 

*^oT, 02 6 (A) , (B) \zm7r>^\^fz%MX-hm<r^ 

X^^<DX. 02 5{I^LfcmJEA:^M01i^<^TFT 
5 l€«iJ^®«T«lfP^-fr^<fc€Hit-<T, ^3t*^0 

[0 0 3 3] %%m^(r>w&t. mm%^m\zm 
n^nm(^±^^\tmm%\zh^. ^m^%m<r>WLSL 

t;. mn.xiim(D^%^mx\m^mi'\zmn^m.xk^ 

-'&\z^'D:ztti^xt^(DX\ ^^m'^<r)Wmiimit^ 

rm-h^'k t<U^<D^m<Zti)^X^^. 
[0 0 3 4] L:^^L, AL'y^Ltz2'D<DmWit,^n^nW}^ 

[0 0 3 5] 112 6 (A) [zim-^n^^ou. mm\z 
m^-^ntzmm^mmz^^^Lx^n-r^m^t. 
i^'^nfzm.E.\zm\:^rzk^-^<Dmxk^^^mi'\zmt^ 

(Dn^yTstmnxL^oztt^h^. t^t. mm% 
t^^^%mir\zm^^n^n.m<D±^^i)mm(Dm\z^ 
tznu<t^y). mmf^x%^m=f-(Dnmz\t^^^m^ 
\:xL^o. 

[0 0 3 6] ^flcWH02 6 (A) X\t. TFT 1 3^ 
fcliTFT 1 4{I*3l^T, TFT(C@Wc7)!f#ttT^^ 
U. Co. Vth-^. W/LTi^-rnTU^o/iJS^, TF 
T 1 3 O h' U< >1StlI^-r -5 T F T 1 4 CO K U<>€ 

m(D)^timmNixm^->xLt,\^\ mmmz^\.^x^% 

[0 0 3 7] 02 6 (B) JC^i^^n^cfc-^T^j:. 

^^m\zmm^rz^^^x\ mmf)^^^^^n^mEE<o 
f}m{t't^o\zmwf)^f}^'DXLm'^. ^rzm\z. 
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[0 0 3 8] M^^mzm2 6 (B) Mmms it^ 

^mt&^ti^mL(Dm^^i:>->titt\Z. TFT3 3C0 

^xmrn^mz^h^x^^^^t^^^o^^m^o^^m^^tf' 

[0 0 3 9] if^^m\t±.mLtz:it\Z&^. TFT(^1$ 

tt<?)aiiiigH-r^, mm?^\z^»^%itm^<om&(o 

[0 0 4 0] 

^^m\t. mmizim^ntzmm^mmz^^hx'^n 20 

f^m^-om^n^nrzm.E,\zm\:^tz±^'^(om.m.^ 
^%m=^\zm'^m\(r>^wtt. mi<D^^\z^^^xm 
^nrzT^mz]:is\:fz±t^o:>m.\ii^%^m=f'\zm'rm2 

[0 0 4 1 ] HI (3*^Hjc>^ 1 (Dm^(Dmmf)^^'t^ 

%m(Dm%^^\t. mm^ o\zm^^nrzmxk^mmz 
%^hx^nL. um^^m^n^tifzm.]^\z]^^\:rz± 
^ $ (D^m^. 9 0 i)^mth%^m^ 9 3 \zmrtm 

1 C7)^S9 1 ^Wtri/i^o -O^r^^KD^^^ \\t. 30 

g9 ifi^m-r^mm^^. mmmAtm^. ^tz. mm 

m<D^^^\zmZX. m^^^7tS^9 3{IfiftTm2<D 

[0 0 4 2] ^^0, :^mmm\(Dm^(Dmmx\t. 
^^mx^h^mm^Axhh^w.i<D^®,^ \ 

%Wil^t. K»85BT**m2O^S9 2;^^ib<0S« 
Irti)^. *(r^7tm?9 3(-^«&$n^o %7t^^9 40 
3«, l[SitI,«i:S«tI,$^t)-fr/i;fc^$coagit{CJ; 

[0 0 4 3] *^BJCOmic7);Slfijc(DlI^H43liTt>. ® 

2 7 (A) \z^.Ltzmm(r>^o\z. w,io^^m.tm2o 

2^o>^Wi\z^\'f^^^ony>7sfimn. mMiW^Bt^ 
^%5t^^(i^i^^n^«st I , (^±^^fimm<Dmz 

ljSI5ATt)*Sm2 0^a9 l3{f^f), %3t*^9 3(C#^ 
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02 7 (A) (r^L^li«fCJt'>c«i|£i^gSJC«lA«>C 

[0 0 4 4] i^%^(Dm2(Dm^<D^^mm\ts mM\z 
mm-^ntznm^^mz^^Lx^n-r^m 1 <o^e 
t. m^mm\zm^'^ntzm,m^nmz^i^Lx^w 

U:i^fi^^Wi^n'^ntz%mz^s\:.tzX^^(r>%Wi^ 
%9tm^\zmrm2(n^wtt^. mmzmA.x\^^^. 

[0 0 4 5] s 3 6 n*^fl>gcom 2 (Dm^(Dmmfi^^'r 
^^Wit. ^o^^%mi't(Dm%^zfuy^mx7r^'^. 

It. iiS6o«, 9}ffiii«Jc#^*&^n/tm«^«mica 

[0 0 4 6] -o^o. -A-^m<r>m2<Dm&ommx\t. 
fc*$i.iTmjE!isgiftL, mmmzjt^\:rzmmut^. 

[0 0 4 7] :^^m(Dm2(Dmf$.o:)mmx\t. 1127 
(A) [z^Lfzmmo^'oi.z. mi(o^mtf^2(D^m 

(D^^'ttlf)^-1y(^^^k(Di^&^^m^Ct\Z^0. 2^ 

M'f'izmm'^n^mm 1 1 (D^t^f)^mm<Dm\zmzn 

't\.xmmm^^%9tm=f'\zmi^n^mwLit\t 

m^mt'^nrzm^\z]is\:fz:kt'^xh^(ox. ^'&(d 

m27 (A) ti^Lrcli^lcit-cJK)¥^)^@gtcfflA 
cfcoT. iii*P^OW]Sc0«^O#SrWi 

m<'r^:ztf}^xt^o 

[0 0 4 8] f^^. ^^mf-fi^^^t^momm^zm^ 
t^m'f-smt. ±mbrzmi<D^^Rz^m2(D^^^ 
^iii^tcWLTl>n{^^<. ^^m^^^Lx^^u<t 

f)m^^nrzVtWix$>'oxh^^^L. mmmmtu^m 
nm^^mLfzmx^-ox. /^^-=->^Lxmmmm 

$>X\t^^o 
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[0 0 4 9] ^ft. ±SmiRZfm2(Dm^(D:^^m(D 
l.^TS«*t^K $ nx L ^ ^ <^ C c: i: 

10 

[0 0 5 0] t.it. ^^tmmz. mmxijm<D^^m 

'^Tli^rBlT^Tt^^c^fffi f:: ^ ^ ^7^1^^ U 'S) 
<;i<i:;&<T^5. ^fz. ^2 5\Z^Lftn&Xtm<Dm 

^(D^wx^ct^^xt. ^rzWim(^±mz^oxim 20 

mr^g:?^^'::^ ^ < ;U ^ ^ < C # ^ o 
[0 0 5 1] 

mx^o. m^(Dmmi 0 if)^-7h'j^xmzmi&'^n 
[0 0 5 2] f^^m 2 xmn^mmm^^ 1 0 2 ch^s 

l^iiffillHlKlOS*^, lisggKl 0 0(i:|Hli;S1g±{cJl^fijc 

^nr\^^^^^. ^mM\^z(Dmmzm^^nf^i\ m^ 30 

^lEfilHigS 1 0 2 (i:*S^|glj(Elg§ 1 0 3 t^mm^ 1 
0 Oi:S;^i:^S1S±tCf^fijc^n. FPC^(D^^^^^- 

m 2 rmn^mmW}^^ i o 2 ^h^s^KSftiiiS 1 
m^-^nui^K mnmmmm^ 1 0 2 t^^mmm^^ 

[0 0 5 3] ;^j:;fe2^^aSlC*3(^^TSj^<i:li. 4*(C|2« 

[0 0 5 4] tfe0 2Tti, HSISB 1 0 0 
Tli^^Cl^?!!^ (i#jBSl-Sx. miEHVl-Vx. m 
l^Si^Gl-Gy. ^2^5i£i^P l-Py. ^3^^ 

$>^t\mibu^K ^rzznib<DiEf^^'ii,r±x^Lx 
i^u<th&<. cti'b<D^m(Dmz. momu^siB 
f)m»ihtix^^xhSki^\ 

[0 0 5 5] «il^Vl-VxtiRff^(7)®EtC«fcnT 50 
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<Dm&^mLX\^^^f)^. *^^ti:^^-cDlj^^^^f 
^^ytmmX^r:>Xh&^K HiKSVl-'V 

^&m\z^^^^o\zLXh^\^\ 
[0 0 5 6] r^:^. *H^asn*3iiT€JE<hJi. 4#nie 

[0 0 5 7] ^3\Z. 02T^bfcli3!ll 0 1(0^1^^^ 

m^^TR-To m3\zm^mmi 0 mnms I (s 

1-Sxc^"9-^<^10) , mi^^mG) (Gl--Gy 
CD^^OIO) . m2^SiSP j (P l'-PyO'5'^<Z) 

It?) . ^3^gi6lRj (R l-'RyCTD-^-^Ol-p) R 
^ttagiSV i (Vl-VxO-^-^OlO) ^^TLTli 

-So 

[0 0 5 8] tfeliSll 0 l\t. hy>z^7.^TT 1, 
h^>vX^Tr2, h^>v7.^Tr3. h^>vX 
i$^Tr4. h^>vX^Tr 5. ^5t^i^l 0 4B:DJ« 
Sf«?S1 0 5$:WUTl^S. «Jt$Sl 0 5«h"7>v 
X^T r IRUT r 2 O^'- h ch V-X(^rBl(7)^JE 

-hfiiji) ^xDmm\zm^-r^rzidizim^nx\^^^ 

[0 0 5 9] hy>i^X^T T 3(Dy-h\tmi-^^Wi 
G j (Ct^^eci nxt^oo ^LTh^>'>'X^T r 3 07 

nxi^^o 

[0 0 6 0] U:^:i^BMmmx^t. n^^^^)mhy>i^ 

[0 0 6 1] h^>i>*X^T r 4C0^'-hti. ^2^5g 
I^P j \Zi^^^•^nx^^^. "tLXhyyJX^T T 4(D 

[0 0 6 2] h^>vX^T r 5C0y-hti, ^3^]g 
^R j (Cigii^;^nT(.^^o ^LTh^>vX^$^T r 50 

^>\z. ^o-:^\thy>z^7.^r T 2(D\^u^>\zi^ 

[0 0 6 3] h^VvX^'Tr 1 t h^>vX^Tr 2 

1 h^>vX^T r 2(7)y-Xti, ^m®^V i 
gJl^^nTl^So -e-UT, h-7>vXi$'T r 20KK 
»^*^1 0 4Oli««ffiJCSjK$nT(.i^. 

[0 0 6 4] ^n^mi 0 s^^^r^2^(Dmm\t. - 

[0 0 6 5] ^^*^1 0 4tiKffi«i:»a^WbT*5 
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IS 



0, *^m9r\t. mmim^nmtLxmi^^m't\t 
[0 0 6 6] nmmv i omee (sjsse) ^-^ok 

(0 0 6 7] ;:j:*5, h^>i/'Xi$'T r 1RC;t r 2Hn 
fzfzV. h^>vX^T r IRD^T r 

[0 0 6 8] hy>i^7s^T T 3. Tr4, T r 5 

[0 0 6 9] :^mm(Dw^m(D^^mm(Dmmz-D 

iHlZ^'- hf)mm^nx^^^hy>i^X^f)^t:X:t><D 

^nxi^^^hy>i^7.^^^±x^y(D'\^mAz$>^mr^^ 

^^FalTdH^ott-S) h^xvX^T r 1 t K^>vX^ 30 

Tr2(Dmm^. mmiZ7r:Lrzmx$>^o 

[0 0 7 0] 1 ^<>@<Dlj5gHi5l^T*^iX^ 

t. mi^^^Gi. m2^^mp if)m^^n^. <k 
\zu^. m3^^mRi\tm^'^nxi^u\^^(D 

X\ hy>iy7s^T T 5\t:ty\ZU'DX^^^o 

[0 0 7 1] ^LT, mnmmm^mi 0 2\zA^^n 

--vx<Dm\z. ^n^n\iy':tm4\zjtscrzmm i^j. 40 

m^mmi c) f)mni>. u^^mmm\z^^^xm 
nmm i c ^s^mmt^s. 
[0 0 7 2] ms (A) \z. mt'^^mr^^T a\z^\.^ 
X. fE^us i ^z\i5':tim\zjt^i:rzmnmm,\ cfj^ 
nrcm-^o). 1 0 1 (Dmmm^mr. 1 0 et^^fS] 
mm\zmm^^^^mmt<ommm<o^^^M^Lx^^ 
So ^fz. 1 0 7 1 0 2 ^^^r^^m 

[0 0 7 3] hy>i^7.^r r Z\t:t><DVtm\Z$>a<D 

X. m^ss i \z}:f7':tmn\zit^i:^ftm^mmi c*^at so 



Its y-ht\'u-(>^mm^nx\^^^(Dx&fummx 

Tr l(Oy-h€EVcs«Sat{iI cm;oT^^So 
10 0 7 4] ^VXhy>i^7.^T r 2(Dtr-h\t. h 

y>z;y.^T T \<Dy-h\zmf^^tix^^^o ^Tz. h 

^>vX^T r 2(7)V-X«, h^>v;^^T r 1 COV 
l<^y-h«E«. ^(7)^^h^>vX:$^T r 2<7)y- 

h^>vX^T r 1 <i: h^>>-*X:^T r 2(Dh*U<>S 
[0 0 7 5] ^LT. h^>vX:$'T r 2<7)Hl--r>tt 

«t I , it^ytmf- 1 0 4 nMns. ^^ts^tcsinss 

SfE«. 5tSfflEiSl 0 7JC*$l^T^i?)^n^^^S«tI c 

0 izm ^u<iQi^^orzD. ^^m^iz^kn^mm^ 
m/U7:^(DyjmzmnrzDt^m'^\t. ^m^=r-io 

[0 0 7 6] 1 y-i >^(Dmmiz:^^^xm^ih^m\i\\T 
atmj-r^t. ^i^^^iiGi. m2^^'^p i(Dm 

l^^UG \^Dh^\Z^Jt^0f)m^L^\ UifU 
^hy>'J:^^T r 3i)^mz:tyizt^^XL^ot. ^ 
J^^Sl 0 bom^fjn^ r 4^M^XmtlXL^o^^ib 

T^So ^LT, 2 y-i >^<Dmm\z^^^xm^'^Pi^m 
af)mih'^ti. miM^mG2. m2^MmP2f3^ 

mi^-^n^o cfcoT. 2y^>E<Dmm\Z^^^Xhy> 

X. m3^^^R2{rMiR^nx^^u^^<DX\ vyyv 

X^T r 5\t:ty\ZU^. 

[0 0 7 7] ^LT. mn'^mmm^i o 2\zxti^ri 

---vxo^ruVzm^mmi cf^mn^o ^lt. m^mss 
I c\z^^\:ftiz^^<Dmmf}^^ytm^i 0 4\zmti. k 

m«tC0:^^^{CS£-:)T^3^mTl O475^^7tt-So 

[0 0 7 8] 2 ^-f >@coii^(c:fei^T*^ii^ 

<Dmm^xm\zm^'2,^mm attmib-^n. ±mLft 

[0 0 7 9] 1 >@c^(ii^{C43(/iTl^lrii^ 

mmTafimj-r^ts »i\zm^^mmT<ifimi&-^n 

jR-^tl. ly^>E(Dmm\Zii\^^Xhy>i^7s^r T 5 
f)^:t>\Zt^^. tj::H. ^ I ^^UG lRZSm2^^nP 
l\ttmVi^tlX^^U\^^<DX. hy>z^^^r r SRZfT 



( 11 

19 

[0 0 8 0] 0 5 (B) \Z. ^^^m^^T d\Z:^»^mm 

Tr 4«:t70ttlitC*^o K^>v;^^Trl 
RZShy>i^7.^T r 2 (D^J-X\tmmmw i izHm^ 

[0 0 8 1] -;5h^>vX:$^T r 1 , T r 2ll:fe^.^T 

i^7.^T T 2(D}^u^ >mmit\t. ^\Z^^m'JrlO 
mu^'^t:)i^rcmm<D:k^ts\zM.^oft»&x. 

ig? 1 0 4 tt^^T^. 
[0 0 8 2] -eLT2 5-r>g0115!llwi3l/^TS#j2.i?*. 

^^^mr^^T dmm^n^o ^tLxiy^yBo^mmt 20 

^3^^WiR2^m^^ti. hy>i^y.^Tr 

T r 4ti:t7{c;^ci:'3Tl^'i)o ^LT. K Ui' >ia?jtl I , 
(t. FUOSi^Sli^^b-ttfcmffiTJl^fi^tsg^l 0 4 

ST, ^^^^ 1 0 4frj:^7t-r'5o 
[0 0 8 3] ^LT, 2y^>E(Dmm\Z^^^xmfFm 

yEo:>mm^xmiz^7r^mmTdf)mii^'^ti. ±]^Lrz 30 

[0 0 8 4] mtih^mr^^rat. m7skmmT(if}mj 

't^tiyu-i.mmmj'^^o i^xDyu-i^mr^^ 
\z:ii6\^^x i-o(Dmm^^&7rs^n^o tbx. -Aoyu- 

X. ^mLtzmmmDm^n^. 
[0 0 8 5] u^. ^^^^\zmn^mm(D±^-^\zM. 
'^'orzmmxm^m'f'i 0 4f)m^'t^<Dx. ^mmo) 
fsm\t. mTFimmr d\z^ifi^^^m^\zmn^mm<D 

GAfzt 4 8 0 ^-f xomm^mm^izmi^nx^ 
0, iy-(><Dmm(Dmtji,^mma\tiyu-Am 

^> mtj^^mmr a\z^i.'f^^ytm'f-\zmti^mm(D 
i^m-^<D§em^^m\zAnx. m^mmi co^t-^^ 

^lEt^^o\ZLXh&lK 
[0 0 8 6] *«H>go« 1 om^om^Xlt, ^mMf^ 50 
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^z^^^x^ytm^\zmti^nm\t k u>f >««t i , <t . 
Kuosss i:OiDT$)5o ^ox. ^^mf-\zmn 
^nmi)^\^u^ >mmit(DMz&wbxMi\.\ ^<d 

f)^'rnx. hy>i^7s^T T KDi^u-i >mmu{z^ 

t^hy>V7.^T r 2(D\^V^>nm\r(D)A:tmM 

f^xmt^-DXh. ^%m^^zm.n^m,WL(DmmmNix 

Z.t^^Xt^o 

[0 0 8 7] ^fz. ^^BM(DmmX\t. S^ii^»3PBlT 
alwi5liTh^>vXi$'T r 1 O K U-f >^«t«^3t« 

\znmt)mf^'^n. h^>vx^Tr loKuomc^s 

Tii^ ^ IS $ n T L ^ 3 CD ^ <: :r ch T ^ ^ o 

[0 0 8 8] ^fz. '<iMtm\mz. mmxtimo^-ytm 
momi^.hm^mi^xi^^^o tui^-^. TFjmH^^^ 
ii-s;-0ii!f^-3t^Ti^Tt), rdnLKijm<o^'yct,m\z]:t 
^xmmiinx^^mi^-(Dmmiziih':^tfj^^i:a^^\^j 
<z.t^ixt^o ^fz. m2 5iz^sLrzi&&xiim(Dm 
^coTFT 5 1 ^mw^mmxm^^i^rzt^\z\t^x. 
^ycmi'(D'^it\zx^mmo:)iikT^mpi^ztf)^x^ 

^(D^v^A.^z.t'^ixt. ^fzum(D±mzi^oxmm 
mm^^±t<t^^<D^m<z,tf)^x^^o 

[0 0 8 9] *SIJScOfl^!l(l4DliT. hy>i^7. 

T 4<D^j-xt}^u^>\t. -:^\tfinmsuz. 

ho-:^\-ihy>zy7.^T r 1 (DY- hB:^h^>vX 
iJ'T r 2C0y-htCti^$nTl^^o L;6^L*^B£C0^^ 

y-ht]'u^>^timL. myr^mm\z:^\.^xhy>i^ 

hy>i^7.^T T 4f)m(Dm'f-^ft\mmt& 

m'^nxi^^ti\t&\^^. 

[0090] Z>^0. Tr3. Tr4. Tr5l^. Ta 

x\m5 (A) (D^oizi^m-^n. Tdx\ms cb) 

coj:"5(::g)0?$nT(.m«^Vi. ^fc> Gj, Pj> R 
j t^3:*75^SiJ(;)iB*l.t;^j:oT^i^d^ ^<i:J6Tl*^2 

[0 0 9 1] (^jsoj^ii 2 ) :^mt&(ommx\t. 0 2 

H^b^c%5tgg^^W*r^li3lll 0 1(0, hs^iwj: 
[0 0 9 2] 0611, 02T^L/tiS3gl 0 KDPUl^ 

stfiK^^f. 06ir^-rii3Ri 0 i\t. m^ms i (s 
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l-SxO-^-^OlO) . mi^S^SG j (Gl-Gy 

O'^^CDl'D) . m2^1^^^P ) (P 1 y(7)^-^C^ 

r^SiSHv i (V i-vxco^^(^i t?) ^^bxi^^ 

So 

[0 0 9 3] Sfcil^l 0 Ui, h^>vX:$^TrK 

^Tr4, h7>vX3'Tr5, h^>vXi5^Tr6, 

^^m=f'2 1 4RtX^l#^S2 1 S^^LTt.^'^o 

§S2 1 5«h7>vX^T r l&U^T r 2(7)y-hm 10 

[0 0 9 4] h^>vXi$^T r 3 0y-hti^l^SJg| 
G j fCgj^^tlTli'S. -eLTh^>vX:$'T r 3(7)7 

0. fe'5-:&lih5>i^Xi$^Tr iRl^Tr 2 0y-X 

[0 0 9 5] h^>>^Xi$^Tr 4(Dy-hli. ^2^1E 

^P j {CS)l^^nT(/iSo ^bTh^>vX37T r 4C0 

h7>vX^T r lRt>'T r 2 <^y- h {lf^.^^nTli 

[0 0 9 6 ] h ^ > >'X^ T r 5 (ni f- h \t. Tfi 3 vli^ui: 
ISR j {CtM]^$nT(/iSo ^LT h^>vX37T r SCO 
y-X(i:HU"r>frj:. h^>vXi5^T r IRO^T 

r2(7)V-X{I. t)3-:5td:^7t5g^2 1 4(7)li5g€S 

[0 0 9 7] N7>vX3'T r 6<7)y-hti. mS^^ 
UR j fCg^^^^nrOi^o -^bT h^>vX^T r 6 CO 

>vX3'T r 2c7)h'U<>{C^^$nTt.^'6o 
[0 0 9 8] h^>vX3^T r 1 h^>vXiS'T r 2 

X^T r KDKUOtl, mMMV \ \Z&m,^tlX\^^ 
S. 

[0 0 9 9] 2 1 5 T&^'Wf S 2 -il^om^t^. - 

:5J^h7>vX^T r l^XST r 2oy-xtwS)K$n 
[0 10 0] «M^V i (7)«E (BiSmE) ti-SOS 40 

[0 1 0 1] J^<C*5, h^>vX^T r IRC/T r 2t^n 
h ^ > p h ^ > vX CO 

r IRCJCT r 2 tin h ^ >>;Xr$^T$>'5C0d^ 

SUffiiiLTffiliSii^, hv>V7.^T X \lkUT r 50 
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2 p ^ ^ h ^ > V X e S L ^ 

[0102] h^>>-*X:$^T r 3. Tr4> Tr5. T 
r6ti, n5^v^;i'^h^>vX^^p^t^Jl'^h^ 
>vXrS^<D(i:'^?>Tt)Ali. fcffU. h^>vX5'Tr 

[0 10 3] 'A\z. :^mm<Dmm<D^^^m(Dmmzr:> 
i^^TWim-r^. me iz^r^Lfcmm^m-r^^yt&moW} 
mt. m3iz7r:Lftmm(om^tmwz, s#>i^»sra 
T a ts^WHT d t iz^i-fxmm-r^ ztf)^'S!mx$> 

[0 10 4] ^fz. mi-3^^mzwm^n^m&iz 

j^^mS T a (hS^SSfel T d S h ^ > V X ^ T r 

So 

[0105] ^-f. 1 y-i >E(Dmmiz^{'^xm^ih^ 
mr^'iT amm^n^o m^^^^^mrJiT a^Mh-^n^ 

oXs h r> > > X >•' T r 3 , T r 4 //'xj* > ;l « U 

X^TrS. T X 6\t7i-y\zU'DX\^^^o 

[0 10 6] ^LT. fi-^l^!IEiyj[HlS§ 1 0 2{ZXtj^n 

^^y':t^M^\z&^t. m^ms i^sxtmmm I 

[0 10 7] mi (A) \z. m^'^^mrB^T aiz^i^ 
X. mnms idii-^mati cmMnrzm'^(D. mmi 
0 KDmrnm^^^-To 2 1 6{m\^mm\zm&^^^^ 
mmt(Dmmm(Dij^^^MMLx^^^o ^tz. 2i7\t 
in^mmm^^i 0 2^imr^^mmm^M^t^o 

[0 10 8] hy>i^:^^T X 3\t:t>(D^m\Z^^<0 

x\ i-mus wzm^mwti cf)mri^t. in^mmi 
c tih^>vx^T r 1 coHu-r >(hy-x(7)rH^n^n 

So C<Oi:^h^>vX^T r Ui, h i: K U-f > 

f)mm'^nx\^^^<Dx&mmmxW}f\FLx:^o. a:i?&« 

^Out:)o ci:oT. h ^ > vX^S^T r 1 (Oy- h^EV 
csi^mSitMI ctCcfcoT^^So 
[0 10 9]^bT, h^>vX^Tr 2<Dy-hJi, 
h^>vX^T r 1(7)^- hHi^^^nXl^So ^fz. 
h^>vX^T r 2(7)y-Xtl, h^>vX^Trl(D 
y-XtH^S^g^nxiiSo Ufc;5«::>T> K^>vX5^T 
rloy-h^Bi, ^(^^^h^>>?X^Tr 2(0y 

[0 1 1 0] /cC43. S$iX;5^TaT«, h^>vX5^T 
r 2 CO K U>r «10SH«IRU^mi®^3&^^®E7&«^A 
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[0 111] iy^>E<Dmm\zi5\^^xm^ii,^mrf^^T 
afjmjt^t. mi^^mci. m2^^mpi<Dm 

r^^Taf)mmn. mi^^mG2. m2^^mp2f)^ 

m^tStl^. ^oX. 2y^>U(0mm\Z^^^Xhy> 10 
i^:^^T T 3thy>i?7s^r T 4ii^:i->\ZU^. 

X. ^3^^mR2\tmi^^nxi^^U^^(DX. Yy>V 
X^TrS. T r e^\tiry\ZU^. 

[0 112] ^LXs m^wmmm^i o 2\zKf^^n 

Sfcfx^m^tcS-:^^, m^»S l-Sx<i:mJB«Vl 
I c\Z^r>XVy>V7s^T T 1(D^-V%mfi^l3b^ 
[0ii3]^LT, 2y-(y^a:>mm\z^^^xm^]h 

[0 1 14-] -'-Jj\ 1 ^OBOlI^giC^l^Tffiti^^ 

^^n^. ctoT. 1 y^ >E(DmmiZii^^Xhy>i^ 
X^'T r 5. T r 6'f)^^>i.ZU^. U:^. ^l^S^G 
lRUf^2^^mP liitmi$i^nx\^^U^^0X\ hy> 
iyy.^T r 3'BlUT x A\t:^y\Zt^'DX^^^. 

[0 1 1 5] 117 (B) (c. ^^.mmT d\z^n^mm so 

omsSH^^'ro Vy>i^7s^i: r 31kXSVy>V7s^ 
T X 4\t^y(r)^m\Zh^. I^tz. hy>V7s^Tx\ 

SLXSVyyVTs^T r 2 <D V U-l y\tmWMV i \zWi^ 
^nx^feO, -^(;5SJE (miimJE) ;5^'4;t6nTi/^ 

[0 1 1 6] -;&h^>vX3^T r 1 . T r 2\Z^\^^X 

\t. m^]b,^mmT a\z^K,^x'^^^ntzv,,i)^^<D^ 

fC, hyyV7s9T X Qt^:^y\ZM. VyyV7.9T 40 
r 20KU-r>till®illV i icSM^n^OT. 
V7.^T X 2(D\^V-^ymM\t. hyyz^Ts^T r \ <D 

Yu^yn,m\z]tm-^^:kt^\zu^. mz. /^CaW 

ci:h^>>?X3^Tr20KK >mMliS IC^ L <;^<f: 
D, i, = i, = I c 

[0 117]^fc> h^>vX^T r 5)&^:f >/j:(^T. 
h^>vX^T r lOKUOaSKI, (t. h^>vX 
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•ti-fc±^^OSfiit:dt!«7t3g^2 1 4llStn, K^Tt^i^ 
[0 118] -^LTl y^ yE(r>mM\Zi^^^X^7f^^RNi 

Tdtm^^n^t. 'A\z2y^yE(r>mm\z^^^x^ 
ihmmr dtm^-^txh. "tLxiy^y^o^mmtm 

5. T r 6;&^:r>(Cfj:-5. ?^cC:fc, mi^^i^G2RD^^ 
2^S«IP2tiS^?$nTli;^.i:t.^<OT% h7>vX:$^T 
r 3Rr;Tr 4Ji:t7(r/ioTl^^o ^->X. YV^y 

vv^y%Wi\^^'tt>^tzmwi<n:kn^\z 

[oii9]-ebT, 2y'i yE<Dmm\z^^^x^^^M 
mTdif)mmnft^. 3y^ymii^^yy^yu(r>m 
^^xmzmTT^imT dtmm^n. iMLftmmm 

[0 12 0] m^]L^mmTat. ^T^mNiTdtmi 

-t^tiyx^-hmmmT-^^. x-ocDyx^-i^mfH 

\z^\^^x\r:>(Dmmm^s^ri^o ^lt, ;^cd7U- 

[0 12 1] t^^3. '^:}tMT^zmi^'^\ii(Dkttl\zil 

'^r>tzm&x'%itm'^'2 1 Atm^t^(Dx. ^mm<D 
mm\t. ^Tv^mWiT d\z^\if^^itm=f'\zmn^nm.o 

[0 12 2] :^^m(Dm i(Dm^(Dmmxiit. m^mm 
{z^i^^x^^m'^izm.n^mmt k u-y ymm uts 

rzib. hyyzyX^T X 1 thyyJTs^T X 2(DW^ 
Ti/^Tnx. h^>vX^T r l<?)KU-f >m»gI.JC^if 

-r^ hyy^JT^^T r 2 O K u<>l:»it 1 1 coitT&^il^ 

[0 12 3] ^/i. :^^BMo:)mmx\t. mtii^^mrn^T 

a (c;fel>T h ^ > vXiS' T r 1 <7) H U-f >matfi%5t^ 

na«t;^^«$s$n. hyyi^x^T X KDYu^ymm 
f)mri^ctxtr-hmE:'f)^mtutctbXf)^^. ^<r> 

f^^\ Ltzt^^x. '^^(ommt^^x. ^*a^n^cs 

$ nr L 1 3 <o $ B6 <r ;i T&^T # -5 . 
[0 12 4] ^fz. u^tmmz. mmxiimo^^S: 
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[0 12 5] rji:h. *||JSOJg!ilC43liT, h^>vX 
-VBOfVyyVX^Tr 2 coy- h fCftjjS^nTl^ 

Lf}^\^if%moi\^m\tz.(Dmmzm'^-^nt^^\ * 

affflXd t^Sl^T h7>vXi$^T r 1 <ntf-ht\' 
y^m^mt^h-h'^X^^^oXZ. hy>i^7s^TT 4 

[0126] t^^O. Tr3. Tr4, Tr5, Tr6 

\t. TaXimi (A) (D^^'Dlzmt^^n. TdTi^^ 

7 (B) c0cfc9{C^^-^$nTl^tT^^'^<l^o ^fz. Gj. 20 

l*-^2*!lLTt)iJ'<in 

[0 12 7] ^/i. h^>>^A^T r 5 1^. ^^^jA^j^^j 
TpIT afl^Di/iTm-^mffi I c t hyyiyTst^T r 1 CD K 

l/^^o h^>vX5'T r scoy-xd: Kl/-f >ti, 
t^h^>vX5^T r ISLt^Tr 20y-XtC. t)^-:& 

*5(.iT> h^>vX^T r 2(7:>V-Xyii^'^7t^^ 2 1 4 30 

(Dmmmmtm^ms i t<D\.^tnf)^-yj\zm^^^n^ 
^o\z. m<Dm,m^rz\tm'Ftii^mLx^^n\,t!^i^\ 

\t±xmMMxMW'^nxi^n{t&i^\ t d {i^sviTti 
T r 1 tT r 2 ^xn^mm\mytm'f'\zmtin\m 

[0 12 9] {^m(Dmm3) ^mm<^mmx\t. m2 
iz^^Lfz^ytrnm^^^r^mmio i(D. ms. met 
\tSits.^m^\z^^^xm.m^^. ^^m(Dmm\m6\z 

^^^-:srz^^^xxh&\^K 

[0 13 0] mS\Z. 02T^LfcU*l 0 l(7)|¥Lli 

^fig^^-To sstc^-migi 0 u^, mnms i (s 

l-S xCDe)^C7) 1 ^) . mi ^3g^^G j (Gl~Gy 
(7)^^(0 1 . B2^5gj^P j (P l-PyO^-^CO 
I-:?) . ms^fi^aR J (R l-RyO-^-^Olt?) & 

[0 13 1] ^^115^1 0 Itt, h7>vX^Tr 1, 
N7>S^X5'Tr2, h^>vX^Tr3, h^>v:5; 50 
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^5t^^2 2 4S:D:^^t^S2 2 S^&^LTl^^, 
SS2 2 5tth7>vX^T r 1 R^^T r 2(D^-hn 

[0 132] hyyi^Ts^T T 3(Dy-h\tmi^^m 

G j tlg^Ja^nxOi'So 'tLXhy>i/7s^T r 307 
[0 13 3] h5>i;Xi$'Tr 4CDy-hlj:, m2^« 

mp j \zmm^nxi^^^. ^Lxvyy^JT^^T r a(d 

Vyy'yTs^T r 1 J^O^T r 2 (D^*- h Hig^^tXTV^ 

So 

[0 134] h^>vX3^T r 60y~h«, m3^SE 
)^R j HigK^nro^So ^LTh^>vX^Tr 6 CD 

x{i, ho-ij\%^%m'=f-2 2 4(Dmmnm\zmm.'^n 

[0 1 3.5] h^>vX:5'T r Sc^y- ht-i. ^.3^^ 
ggR j lrt^.^9?$nTl^i)o ^LXhyy'yTs^T r 5 CD 

y-x> H u-r >ii. ■ T/;^ ^ v> t r i oy- 

Xtl. ^^-Srti^7t-^-^2 2 4CD|ii3g-?atg|(ltMd^n 
[0136] h^>vX:^T r 1 h^>vX^T r 2 
1 RD^'T r 2 CD F K >ti, mil^^V i (iS^^nTl-^ 

-So 

[0137] ^W^m 2 2 5 Ti^^'Wt*^ 2 "3<DS<lt^. - 
l5\thyy'J7.^T X IRXST r 2(Df-V\Z. ^o — 
')5\tVy>'J7.^T r 1 oy-XtlS^^nTl^So 

[0 13 8] mig^V i (Dmi£ (mi^^JE) t^-^<Dig 
${C'R/tnT{.i>5„ Sfc^^f^€^CDSEt>. -^CDig^ 

[0 1 3 9] h^>>-*X37T r IR^T r 2tin 

h ^ >>^X^ (h p 5"^- H ^ > vXr57CD 

i:'^6Tt>fil>p fcfcL. h^>vX^T r IRC/T r 

^^^n\^nmtLxm^^^^'^. h5>vx^T 

r IRC/^T r 2\tnJ-^^)VmVy>\/7s^Xh^<r>t(^ 

mnrntLxm^^^^"^. V y >i^7.^ T r I-BlXST r 
2(^ p^1'^;L'^h^>vX^T'^^CD;Ji^S^b{/^o 
[0140] K^>vX^Tr3, Tr4. Tr5, T 

>vX^cD<^:*.^Tt)Sti<, fcfcb, h^>vXi$'Tr 
5<hTr 6id;i^(iy-h;5>^m3^aj^R j (CSS^^tlT 

oy-htT r %(Dy-\^timc^mz^m^tix\^^ts. 
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[0 14 2] ^fc. mi-^s^^mizmu^ti^mmz 
'Di^x\t. m4\z7j^Lrz^-( ^y^f^'^-h^^mt^ 

ih^mmr atmy^mmTdlZ^^f^hyyz^Ts^T r 10 

1 th^vvx^T r 2c^S)ffi*. mmz7r:brzmx$> 

[0 14 3] tT, lyOEomm^z^^^^xm^j^^ 
mmr af)m^'^n^o mtii^^mmr afsmih^n^ 

oT> h^>v7.^Tr3. T T 4f)^:ty\ZU^. Tj. 

x^tts. t t eit-tyizfji^x^^^c 

[0 14 5] [1]9 (A) ^^-jA^jWiUiT a;I-^v^ 

0 KDrnKm^Trs-ro 2 2 et^^ifiisnjiSE^^As 

[0 14 6] hy>i^:^^T T 3{tt>0'^m{Z$)^(D 

x\ fmms i\zm^mmi ct)mn^t. innmmi 

f^OiL-Do J:-9T. h^>i/'X^T r 1 oy-h^JEV 

[0 14 7] m^ji^^mfB^T aXiit. VyyVTs 

^1 X ^ti^^yX^^(OX. hy>i^7.^T r 2<DV- 

7.\t. m<DmmRummmf)^^mj£t^^^^nx^^u 
i\ wimyn-y-^ >^<D^m\z$>^. -^-ox. hy> 
z^x^Tv 2\z]i]y-(>nm\mnt£.^^. 
[0 14 8] iy'i>^(Dmm\z^^^xmt)i,^mmT 4o 
atmjt^t. mimmt^Gi. m2*giipi0s 
mmj-r^. z,<Dtt. m2^itmpi(Dmm^. ^ 
i^^mc 1 ^o^^izmj-r^o^m^bi^K uifu 

^hy>i^X^r T 3f)^^\Z^y\ZUr:>Xb^^t. « 
Jt^a2 2 bOnm^T r 4^iioT2itXTL^^;&^6 

Tfes. ^LT, 2y^>is<Dmm\z^^^xmtji^^m 
mTaf)mi^'^n. mi^&UG2. m2^^mP2f}^ 

miR^ti^o J:oT, 2y-(>E<Dmm\Z^^^Xhy> 
-JX^Tt 3thy>i^X^T r 4fi^:t>\ZU^. 

X. f^3^^mK2\tmii^nx\^^ui^ox. vyyv so 



X^Trb. T r ^\t:^y\Ztl^. 
[0 14 9] -E-bT, fi^^^KjlHlK 1 0 2(CA:^^n 

I ctCJ:oTh7>vX^Tr 1 O^*- 

[0 15 0] -eUT. 2 7-r>giDil^lC^liT»tiii 
^S3PB^Ta;Ji^JK7b, -^-O^, 3y-(ym^^yy^y 

^(Dmm'^xm\zm'^]h^mNiT atm^-^n. ±iSL 

[oisi]-:;^, \y^yE<r>mm\z^^^xmtiL^ 
mf^r atmit^t. )k\z^7r.mi\T atm^-^n 

:^:$^Tr5, T r ^tl^t>\Ztl^o U^. S 1***10 

iRzsm2^^mpi\tmn'^nx^^t^\^^(Dx. hy> 

VX^Tr 3'BlXST r 4 tt^t^tCfjloTl^i^, 
[0 15 2] 09 (B) \Z. ^TT^mf^T d\Zi^\1^^mm 

(DWi^m^^^T. VyyJX^T r 3RXSVyyVX^ 
T Y A\t'tyo:>^m\zh^. -^fz. Vyy'J7.9Tr\ 
ikrsvyyyTs^i: r 20HK>^^mi]iRSiY i {zmm 

c?nT4-oO, -^(^mE (fEaSiTlEi) ;0^'-^-Ab.nTl^ 

[0 15 3] -^^h^>vX:$'T r 1 {Z^^^X\t. 
^^^mfi\T a\Z^^^X'&^^ritzVz,t^'t(D^^^^^ 

yyyx^T r \ (Dy-h\z^m.^rix\^^^. ^tz. V 

yyyx^T r 2(DV-X\t. hyy^X^TrKDV 

f-hm&^t. ^(D^^hyyyx^T T 2(Dy'-hm 

WMV i\zm'f^^tlX\^^^(DX\ hyyJX^r r 2(0 

ymmit\^. hyyjx^r r i<D}^u^ ym 
m^zitmr^xt-^izu^, mz. ucw/lruv 
,,^m^^\z^L\^^tt. VyyJX^i: r 1 tVyyv 
X9T T 2(r>Yv^yn.mtm^\zmL<t^K^. i» = 

I , = I c tU^. 

[0 15 4] ^fc. VyyJX^T X bt^'^yfs.CDXs 
h^>vX^T r 10HU-r >ttSgI, i:. Vyy-JX 

X 2(D\^\^^ym.m\t\t. mz^^m^\zmn^ 
nMtLx%^m'?'2 2A\zWin^. j::>t. ^^»!r«i 

'ti:fc:;^^^<Dm^?5^^3t^T2 2 4{coiEn, g^^tJg^ 

\zm.n^n.m(Di^^^\z^^^rzW&x. %%%i-22 

4;&^^^t-^o 

[0 15 5] -^LTl >BOiii*JC*5l^TS^aiM 

'^(M^m^^n'ht. *(-2^^>g<7)iii3glC*5l^T« 
^saBPBlTd;5i^Mte^n>5c ^LT 1 ^-f >@(DliS<i:lHl 

ll3*«JSR2/)^SS?$n, Vyy'yX^lx 
5, T r 6:f5^:t>fI?i5o ^'ctiS. lll*S^G2SC^II 
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[0156] ^LT. 2'y^>S(Dmm\Z^^^T^^m 

[0 15 7] mt]i^^mmr at. m^mmTdf)mj 
t^tiyu-i^mrnwmjt^. i'C)(^7w-iUffiK lo 

[0 15 8] u^. %%%=^\zWitv^%m<n^^^\z^. 

^o;t»ftT«5fc«^2 2 4;{i<383tr-50T. SliiR<0 
[0 15 9] 1 <^««coli*-e«, ^^»BPb^ 

fc46, h^>vX^T r 1 i: h^>f/X3^T r 2(75J$tt 
•r 'i) H ^ > ^ T r 2 K U-r >Sog 1 1 Olt;^^®?^ 

rBiTWctoT'b. ^^%=f'\zmn^nM<r>mm%f^x 

[0 16 0] ^fc. *^s^<7)ii^-trfr^. »^iA;^#.^rB^T 
a (l43t.^T h ^ >>?Xi5' T r 1 CO K K y%mV9t%% 

{cmi^ity^i^'^^^^^n. h7>vX^T r l(DHU^>m»it 

t^\^^. x.fzt^'ox. Wk(j^mmL)k.^x. #fc«s^n/is 

tmm^nx\^t.o(b^m<z.hii^x^^. 
[0 16 1] t.fz. m.^hnmz. mmxttm(D^^i^ 
mmi^hmi^m^xi,^^. rut>%. tf rayi^m^ 
mi^mz{i^oi.^xi^xh. ni£Xiim(D^^mm\z}t 40 
^xmmmx^^m^(^wmi,z\iiib'otf)^±\:.^(Dm 

^^m^(D':^i\:\z^^mm(Di&T^V9^^ c tfj^xt 
f>m^^m^\z&^:^tixh. »**^cows;&t2E{b-r 

[0 16 2] U:^. :^^m<Omm\Z:^\^^X. h^>vX 



^K)m-rcti)^Xt^^v\Z. hyyJX^T r 

[0163] ^5^0, Tr3, Tr4, Tr5, Tr6 
\t. TaX\tm9 (A) (0<l:"5JCSS(S$n. TclT«0 
9 (B) (D^^lZt^m^tlXi^^tlliAl^^. ^ft. Gj, 
Pj, R j tt3*d^SiJ(0E«li/^oTV^S;&^ ^^«6T 
l*-^2*tlLTt)^lio 

[0 16 4] T a\z:h^^xr r i^mn^mm\t±xm 

SSiST*JtBl$nTlitl«fil^« Tdl343ViTt^Tr 1 i: 
[0 16 5] (^JficOJ^a84) *||JfiOJg!iT«, 



[0 16 6] ^3 7 (A) \z. ^mm(Dmm<Dmm(Dm 

1 , T r 2 . T r 3 , T r -1 . T r 5 , T r 6 . m^tW^ 
rO 0 0 SlkZSiA:Vi'U^6 0 0 0 <r IT L T^^'S)o 
M6000(ih^>vXi$'Tr IS^^'T r 2(0y-Ha 

[0 16 7] h^>vX:^T r 3(;)y- ht^iS^6 0 0 

XchKuoti, tissue 0 0 KcfiijfeS^tiT is 

[0 16 8] h^>vX5^T r 4(Dy-HtS, ^^6 0 
0 3tr}|^gg^nTl^So ^UTh^'VvX^T r 4(7)7 

-x<hKU<>t^, 6 0 0 1 tc, 

h7>vX^$^T r IRZST r 2 (7)^- h (iS^^nXl^ 

So 

[0 16 9] hyyJX^T T S(Dy-h\t. ^^6 0 
0 4fHg3^$nTV^So ^LTh-7>>^Xi$^T r 50y 
-X«i:KK>«. -^tth^>yx^T r lOKK 
>{C. t)3-;&{ih7>vX^T r 2(7)Kl/'<>fcS«i 
^tlTi/^So 

[0 17 0] hy>'J:;^^T T 6oy-h\t. ffli^eo 

0 7HSgi$nTl^S. ^-bTh^>vX^Tr 60y 

>\z. ho-':^\t^ytm^e 0 0 spmmmm\zmm^ 
nriiSo 

[0171] h^>vX^T r 1 h^>vX^T r 2 
IBiUlTr 2 0V-X«, «fCffl^6 0 0 5lCftJa$n 
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[0 17 2] »j#$a6 0 oof)^mt^2'Donm\t. 

CO 1 7 3] »3t5g^6 0 0 8(0*f[6)mffi«a^6 0 0 

eicgs^^nrv^^o «8^6 o o sti&=f'6 o 0 6\z\t 

[0 17 4] U^. 03 7 (A) r-\t. T r 1 RC/T r 
2 p ^;i^ST F TT&^«&^^ LT*3 0 . 
h^>>^7.t5'T r 1 r 2 OffiltttiK^-fl^ DT^S. 

[0175] K7>vX^T r S-T r 6tl. n^^^ 

CO 1 7 6] tjz. t^mm(D]rm(D!j^'M:m^mhmzr:> 
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1^13 7 (A) IZ.i^L/zi^J^'^ 



^mommt. mtji<^mmTatm^.mmTcit\z'7f 
[0 17 7] msi (A) \z^.Lrzmm<^. m^^^^m 
m^. 113 7 (B) i,zmm\zmr. m^^^^mmr am 

;^ci:'S)o -E-LT> Iffi^e 0 0 1 \zXt}^n^}^'r:tin^\Z 

m-^^. 0 0 1 (hiffi^e 0 0 s<Dm\z. ^n^n 

[0 17 8] iM^mm I c{Z^D. T r 1 (7)V-Xi: K 
U-(><Dm\Z\^l^^>m^li^K ^fcTr2c7)V-X 

^mfM I c tj:. H >ma^ I . i: H K >€flfL I : (D^ 
\zm^t^o C<Dt^hy>i^7s^T T lit. y-ht 
K U > g ^ n T V i ^ T !g ® ^ T ij L T :te 
0, iCl*^BSOit?p J;-:3T. h ^>i>*:^^T r 1 (^y 

[0 17 9]^LT. h^VvXiJ'T r 2<Dy-hti, 

h^>v:^^Tr i<;)y-Mc1fji^$nTii^o 

h^>vX^T r 2(7)y-X(i. K ^ >f>'X^$^ T r 1 CO 

r lOy-MlJEtl, ^(^^^K^>vX3^Tr 2(^y 

[0 18 0] U^. T r 1 chT r 2 O^- hmEJSl^ i: 
(Df^t^i^i^ C, W/LOtI;&tT r 1 r 2TS 

[0 1 8 1] S#ji^5i^aiWTa*<»7-r^WfI, Tr4 



^^y\z'r^(r>itm^L\^K r T 4^:ty\zLrzt^(r> 

h^>vX^T r 1 chT r 2<0jfi^^. 03 7 (C) \Z 
ffi^d^-To ?i1f;ite h^>vX^T r 3;!»«5felC:t7(I 
<toTL*^i:. ffij#$S6 0 0 0(7)Sm^Tr4^ii 
^XmnXL^Oi)^ibX$>^. 

[0 18 2] 'A\z. m^j^^mrn^r af)mj-t^t^yf^ 

Tr S-'Tr 5 3&«^7lC;^cC0. T T ef)^t>\Zts.^. 

CO 1 8 3] 03 7 (D) \z. m^smr^^^TcMz^^i^m 

^!^«8 Pfl T a J6 ^» nfe Vc s T^^iE- ^ ^ 6 0 

0 OHJ^Offi^^nxii^p ^•^IC, T r e^Ii^'^XlT'j: 
^(DX. T r 20HU^ >'lo^ I,75^'^7t*i^6 0 0 8 

(c^jg^n-So %5t^^6 0 0 8ti. m^ytm'F^zm^ 
^ti^mmir<Dizt^\zM.^^ftmmx^ytt^. 'o 
^ 0 ^^m=f'\zm.nh%WLO'X^^ \z^^r>fznmx% 

3t«^6 0 0 8:d^^3t1-^<^T. &ii^(0®l)l«, 

mmT d\z^\.^x%it^^\zmn^m.m(Di^t^x»:^ 

20 [0 18 4] S^^A^I^rBlTach. ^^K^PulT d 7:?^7^T 

CO 1 8 5] ifmmw,2(Dmm.(Dm%x\t. h^>v 

izmznU<U^Ztf)^$>^o Lf)^L. 2'D<DTr\t 
T r 2 ^*t(Cifl(/iTm^^'€JEh{C^ifeLT0i>5OT\ 

\z}t^crz:k^^x^^<Dx\ i#tto-rnices-r^fi7t 

-5^7{l{J^^.a^n-?>m^ffiC7)ti'^'3^^. 02 7 (A) iZ 

^.Lrzmmiz\t^m^^mm\zm^^::^t^^x^^. ^ 

^rz. mm\zm^^tirzmm\t. mmu^oh^t 
^(Dfzib. mm^mt^tsmm^&Kt^zt^^x 

[0 18 6] ^fz. :^^m(Dmmx\t. m^jL^mmr 

40 a\z^\^^xin^mm\t^^m^\zwtnx^^u^\ ^^x 
mnmmS}m^\z^oxmm\zmmmt&'^n. hy> 
i^x^T r i<D\^u-(>mmf)mn^ctx^-hmE. 
f)^^itL\tctbxf)^^. ^(Dm^^^^r^^x<Dmr^^ 
\t. ^ytm'f-(D^m^zi^:^'^nui\ Lrzt)^ox. ts^i? 
<Dmmtit-<x. m^^tirzMmf)^^^^^n^mKf)^ 
^<^mr^(Dx. mm^mtji<t^mri\^^<'r^ct 
f)^xt. W}m^^^\z^\^^xmmf)mm^tixL^o(D^ 

[0 18 7] ^fz. UMtmmiz. mmxiim<D^^^ 

50 BCOflL#.t,*^aii^Tl>«>. fUt)^. TFTCD^^t)^ 
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5!i(^TFT5 i^mm^m-Qihi^^itftttizit^x. 
^ytm^<D97it\z^^mm<r>t&T^mpi^z. tfi^rt 

^(D^m^^ctfi^xt. ^ftMm(D±^\z^r>xmtt 

[0188] tj.^. h^>vX37Tr3, Tr4, Tr 10 
5. Tr 6<Dl^mm37 (A) lC^bfe«fig(ClS^$ 
tlU\^\ &Siiail43liTTr li:Tr 2;&«0 3 7 (B) 

- (D) \zmLrzXoummi)^u^n^^v\z. Tr 

3, Tr4. Tr5. T r 6 Ogi^^^a^tlt^^Vio 
[0 18 9] -rUt^t,. S#ii-^SiP«lOMi6^tC*3l> 
T. 03 7 (B) \Z^'t^^\ZT r I tT T 2 
^mzm^eOOS\zmmL. Trli:Tr2 0y-h 

l$^*(7^2 00«Sti> -;^^^^6 0 0 5{C. 

yj^T r 1 tr T 2(Dy-'h\z^mt^. "tLxm^^^ 20 

^RfjrM^O*§7HU(l4D(/^T. US? (C) \Z^.-r^O\ZT 
r 1 >T r 2(?)y'- h^tJ,^L, Trl>Tr2(^y- 

X ^ j=< 6 0 0 5 L . T r 1 T j' 2 O U 

o^^tciflg^e 0 0 1 tc^gi^-r-So ^yti*^t^fl:(?^2 

-;&^^T6 0 0 5tr, t;3-;^^Tr2 

m^^^^t^ct^^x^^. u:^. ^wmmomm^ 

^n^nxi^^nit^l^^OX. £^*rtt>T r l chX r 20 

y-h7&^'S^^nTli?^j:l^«^. Trloy-htKU 30 

[0 19 0] S7j^aarB^{C*3l^T, ^37 (D) \Z7r:t^ 
o\ZT r 1 tr T 2(D^*-h^mmL. TrlchTr2 
COy-X<&^^tc5gi^6 0 0 StCg^L. TrlOKK 

2 0(^milli. -;^^S^6 0 0 5(C. tj3-*^Tr 

-h\tmm^nx\^>rj,<xhs^<. com^. tfkd 

[0 19 1] m^iit. r r 3C0y-X<i: h'U-f >t^> - 

:^\m-ri&^6 0 0 1 \zmm^nx\^^^f)^. 

Lt>T r lcr)KU<>tcSjB!^nTl.^'5i^i^^ti/j:<. T 
r 2(7)HU-r >l;:j$)IS^nT(/iT'bS(/^<. ^fc. Tr4 
(^y-Xi HU-r >t^. -:5fr^j£^"rT r 1 ftti^T r 2 CO 

y-Mi»JK$nTi<i«»*«, te;&t*jgj^'rbt>jg^6 0 0 

HT r 2(0HK>lCSJ^^nTl.iTt>^Uo ^fc. T 
r SOy-XiiKU-O^, -:&«£^'rT r 2CDKK 
XCftjK^nTt^i*;^^ te:?&«j£:^-rLt>Tr l<DKU-f 50 
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>iw»js$nTi^^ifi:^5tt&<. Si^6 0 0 1 \zmm^ 

tiX^^X^^i^^o 

[0 19 2] {mi&(Dmms) :^mm(Dmmx\t. 
m(Dm 2 (Dm^<o%^mmf)^m'r^mm<ommzo\.^x 

[0 1 9 3] 03 8 (A) \z. :^^momm(Dmm<DM 
^mti^-r. m3s\zmtmm\ts K^>vx^Tr 

1, Tr2, Tr3> Tr4, Tr5. Tr6. ^9t^ 

^6 1 0 sRv^^^^me 1 0 0 ^wtTi^^. 

g6 1 OOl^Tr IRUrr 2<Dy- hMEE^^Om^ 
\Z^^t^rzib\zm'f(^nx\^^^f)^. 'i^TLt>^lt-5'i^ 

[0 19 4] h^>vX^T r 3cDy-h«iffi^6 1 0 
2JCSi^^nTl^^o -eLTh^>vX^T r 3(Dy- 

::^i:FU'-f >(i, -*ti«S^6 1 0 1 fcSiS^nT^te 

[0 19 5] h^>v:;;3'T r 40y-hJ^. iSi^e 1 

0 Slzmm-^nX^^^o ^bTh^>vX^T r 4(7)y 

h^>vX^T r IRZSr r 2 CO^- h {ifefec^nXI/^ 

[0 1 9 6 i 1- ;7 > > X T r 5 vO l^^ \'- G 1 

0 4tI|gg^$nT(/i'i)o ^LTN^>vX^T r 5(;)y 
-Xi:HU^>lS, -;&tSh^>vX:$^T r l<;)y-X 
t::. h^>vX^T r 2oy-x{ctgjg5$n 

[0 19 7] H^>yx^T r eo^-hfi. 6 1 
0 7 tC^^^nTt.i'So -eLTh^>vX^T r 6<^y 
-X(hKl/<>fri, —:^\thy>i^7.9rr2(D'J-7s 

\z. ^v-:^{m^m'T-6 1 0 8<Dmmmm\zmm^n 

[0198] h^>vX^T r 1 ch h^>vX^T r 2 

oy-hti. m^\zim^nx^^^o h'7>vx^Tr 

13SI:rKT r 2 0Kl^-1'>ti. *{C$g^6 1 0 5tCiSgJ$ 

[0199] um^m 6100 :^^'^-r 6 2 •o(Dmm\t. 
-':^i,thy>i^x^r T iRUr r 2(Dy-h\z. ho 

-l5\thv>'J7.^r r IRt^T r 2C0y-XtrSjK$ 
[0 2 0 0] 6 1 0 8C0*ff6]Sffi«S8^6 1 0 

etcggg^^tiTi^-s. ig?6 1 0 siiSi^e i o etcti 

[0 2 0 1] Ui^. 038 (A) Tt^ . T r 1 RD^T r 
2 n 5^ ^ :^>II/Si T F T * ^ UT*5 0 , 
h7>v7L^T r 1 i:Tr 2 UT^^o 

/ct*3. mm^mmnmtLxm^ mm^n\^n.mtL 



( 19 

35 

h^>vXi$^T r l&l/T r 2tin^-V^;i/Sh7 
> v X ^ "C ^ <0 M t L U . 
[0 2 0 2} h^>vX^T r S-T r n^Y* 

[0 2 0 3] :f:\z. :^nm(omWi(Df^^ma<r>mmz'D 

^^xmrnr^o 03 8 (A) \z^Lrzmm^^'r^^yt 
m^(DW}mt. mt}i,^mmTat^7^mfBndt\z^ lo 

[0 2 0 4} 03 8 (A) {'^KUfcll^CD. mtS-^M 

jga^. 03 8 (B) \zmm\z^sr. mt^^^mmram 

i&«flC*3liT. T r 3-T r 5^i;f >. Tr6tt:t7tC 
^LT, 1 0 l\ZXt!^n^}dT:tmn\Z 

m-z^^. 6 1 0 1 (hig^e 1 0 5c^p«i(c, ^n^n 

[0 2 0 5} m^mWtl c\Z^D. Tr l^DV-XchH 

■n-m^Ml c\t. l^UOTlIr^T, > KU-f >fBr)?[ I.cofn 
iClti^iv'^o I ^ -c^' h -7 > > >' T r i 1^ > 

[0 2 0 6] ^LT, h^>>?X^T r 2(0y-|>tj:> 

y-xtis^^nrii^o Lfc;0<t5T> h^>>^x^T 30 

r ic^y-hmJEt^. ^O^^ h^>vX^T r 2(7)^ 

[0 2 0 7} r^^. T r 1 r 2 (7)^- hlgEtif^ C 
iZU^f}^. Co, W/L<7)M:^^*T r 1 <i:T r 2TS 

10 2 0 s] mt]i,^mmT af)m7^^mz. tt4 

hy>z^:^^T r 1 tT T 2(Dmm^. 038 (C) \Z 

mmzTskT. rj,'ffu^hy>z^:^^r T zfi^9c\z^y\z 
'oxmnxb^of)^ibx$>^o 

[0 2 0 9} :k\Z. mtji^^mmr afjmjt^bt^Tr: 

r T S'-T T 5f)^^y\ZU0. T T 6'/)^:t>\ZU^. 
[0 2 10] 03 8 (D) \Z. ^ijkmmTdlZ^^'f^m 
momKm^Trit. hy>i^X^T r 2\Z^l^X. 
S,^mmT aX^ib^tirzV,,t^^(D^^^n^m6 1 
0 Ofw«fcO«J^^nTVi^o ^^\Z. T r 6t)^:t>\zrj. 
SCOT, Tr 2<DFU-f >®ffltl,;&^»5t5gi^6 1 0 8 
tC««S$n^o 5g3t«^6 1 0 8tt, K^3t*Tir«if& 50 
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t^n^mmit(oiztts\zM.^^rz»mx^^t^. ^ 
7ts^6 1 0 sf)mytri><Dx. &mmofsm\t. 

[0 2 11] S^i2^^»Sr«1Tai:. ^Ts^mfB^T 6^mj 

'r^tiyu-i:.mm^mjt^o i^<Dyu-L.mm 

[0 2 12] *^WcD^2<7)«fiea)lilgT«, h7>v 
X^T r 1 iiT r 2 (D^\^f)^rtl^C t\Z^O . ffiKSB 

^^^m^\z^f&^n^mm i , tiK¥i^^i:$n;taE 
^v^<Drti\z&mt^%yt 

mi'izmm'^n^mmmMt^-Dt^. 027 (a) 

^fz, mmiziimtntzmmit, isM^^^^-b^i^ 

[0 2 13] ^fz. :^^m<Dmmx\t. mni^^mN\T 

a\z^i^xmnmmi c {t^^mT^z^Mnxi^u^K ^ 
ox{mmmm\B\^^z^r^xmm\zmmi)mi^-^n. h 
^>vx^T r 1 0) K >miMf}^v^n^:itxy- h 

mt. ^^m^<^^m\z^:^:^nui^. ltz^^-dx. 
^(ommtit^x. ^.^^ntzMM^^^^^^^n^m.^ 
'f)^^<^'^t^<Dx\ mm^mt}Ltsmm^m<t^z. 
t^^x^. wim^^.\z:fii^^xjmf)mm^nxb^o(D 
^m<cti)^x^^. 

[0 2 14] ^fz. vt^tmm^z. mmx:hm(D^yt^ 

m(Dfw.hmt3.m^xi^^. -r/ji^b-^, TFT(Df^^f)i 
mmmizit'b'Di.^xi^^xh. mEiXtimo^^^m\zit 
^xmmmx^ytm^(ommiz\ti^'o^f3^^c^(D^&i 

SOT FT 5 1 ^m^mmxmf^-^t^rzttizjt^x. 
%^m'f'O9^it\z^^nm(0i&T^m^^z.tti^xt 

f)mr^^mztE:^^tixh. ^^mir<DW^'^^mt-r 
^<D^^^^ztf}^xt. ^tzmmo^mz^-z^xms 

nm.^^:kt<U^<D^m<ztfj^x^^o 
[0 2 15] /j::te, hy>i^7s^T r 3, T r 4, T r 

5, T T 6<Dmm\m3S (A) \Z7r:Lrzm^\zm^^ 

nu\^^a ^mr^'wz^^^xT r I tr T 2f)m:is (b) 
- (D) \z^brz^oummi)^u^n^^y\z. tt 

3. Tr4, Tr5, T r 6 OSjS^fta^ntffil^o 
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[0 2 16] rut>t>. mts<^mmo)mihmz^\^^ 

r. 03 8 (B) lC^-r<]:3lCT r liTr 2<DV-X 
€:*fCiS^6 1 0 IICS^L. Tr ItTr 2(0y--h 
RtXKUO^, ^irjg^e 1 0 5II»jK-r^. ^/t« 
^§S0 2'::)0®ffifi, -;^^^^6 1 0 1 (c. t,^- 
*$:Tr l^Tr 2(Dy-N{3ggg-r^o -^UTS^ii 
*»BPB^c^*l7MfC^liT. 03 8 (C) \Zirs-r^o\ZT 
T ItTrZOY-h^titmL. Tr liiTr 2(7)KU 

-r>^^iis^6 1 0 sjcj^ifsr^o ^fcffiJt§so2 

2(^y-htCig3B!-rS, i:ntCJ:f9. «J*$g6 100 

coy- h;&^Sil^$nT(<^;^cl/i«^. Trloy-hirK 

CO 2 1 7] S^^irB^fCiSt^iT. 13 3 8 (D) tC^Tcfc 
Pf-Tr 1 chTr 2 0y-K^gj^L, Trl<hTr2 
C7)KU-r>$'*llffi^6 1 0 StlSS^L. TrlC^V- 
^hL<\t\^U-(>^yu-^^ y^\zL. Tr2(7)v 

'f-h\tW^'^nx^^t^<Xh&<. Trl 
[0 2 18] 0iJA(i\ T r 3 (Oy-X ch K l/^ >fi. - 

-Tiffin- 6 1 0 1 \zmm^nx\^^^t^. 

2(D^J-7s\Z^mc-^nx^^Xhl^i.K ^tzs Trscoy 
$tlTlie£^iltj:;^j:<, ig^e 1 0 l\Z\^W.^nx\.^X 

[0219] mm<Dmm e ) ^momm i - 5 tj^, 

3^JK0 t*x:<hfi^$ffit,iTE»^1t-S c i: nJtlT^ 

So 

[0 2 2 0] xvi5^JK7)fx:t(i^^fflU/tPtrBlPgi§(0 
[0 2 2 1] m^l,in}£y h<D}iy':tfm\Z^r:>xmm 

@<^^yr^mmtf)Uyu-2^mrB^j^\zm^i^n^^ nm 

cOS^ii^S^SSrBKTa l-Tan) i:. n®(D^^S8rBl 
(Tdl-Tdn) \t. fx;i-fi^<0*fy h(3«i6L 

CO 2 2 2] ##ji^;5^JSfB^Tam (mti 1 - n cOffiScc;? 
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(^t^'^tyitXI^zryi^-AmmSFtm^. m^yh 

^^^^Jt^bx^^^mts^^mmr amtrnTj^mmr dm 

CO 2 2 3] t^-y^U-Am^SF l-SFnOS$ 
SF 1 : SF2 : : SFn = 2' : 2' : - : 2 

[0 2 2 4] Sli-y7U-AS?Pfl{C^iiT, ^t^^^^ 

[0 2 2 5] ^c43, ^^±T<0iiiafS]±<^;rca6. ^tkS! 
^\ M:i^^U^^l(Di±:^\zr:)\^^x\t. ^m2 o 00-2 

6 7 1 6 4#;i*3iiTM^$nT(.>s<oT. ^mr^z 
[0 2 2 6] ^fz. mm^mtm^^t>^xvsm^^^ 

CO 2 2 7] rji^. *^^cD^7ts^tz^$iiT. mm\z 

r 7 V U 3 ,fT]» k ^ > v ^7-^ x 

CO 2 2 8] 

CO 2 2 9] inmmi) '4^mmmx\t. m2\z7jkbrz 
^^^m^^^-r^mmi 0 i<D. ms. me. mstiit 
^u^mmz-oi^xmrnt^o 

CO 2 3 0] mioiz. m2X7r^Lrzmmi 0 i<DmL 
30 imj^^^.to m 1 0 iz^.irmm i o wt. m^us i 

(S I^Sk(D0-^(D1'V) . mi^^mc } (Gl- 
-^(^l-D) . mS^MWiR j (R 1 -Ry<7)^i^01 

-o) Rummm \ (vi-vxo^-^oitp) ^^tb 

[0 2 3 1] ^fcSi^lOUi. h7>vX^S'Trl, 
h^>vX^Tr2, hy>i^X^T r 3. V^yVT. 
^Tt4. K7>vX^T r 5. ^7ti^^2 3 4J^aCffi 
^$1:2 3 5$WLTl>S. ffJ*^ft2 3 5tih^>v 
iO :^^Tr ISiD^Tr 2(0y-Ki:y-xc0WC0mE (y 

[0 2 3 2] h7>vXi5^Tr 3(Dy-h(imi*aES 

G j (ig^^tlTl^^o ^LTh7>vXi$^T r 3(^y 

[0 2 3 3] h7>vX^T r 4(0y-h{j:, ||2^1E 
j lCj*gg$nT(.>So tbXhy>i^7,^T r 4<D 
0 V-X(i:KU<>«. -:&«h7>vXi5^Tr lOKU 
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[0 2 34] h'7>vX3^T r 5C0y-hli, S3^iE 

[0 2 3 5] hy>z^X^TT lthy>zyX^TT 2 

SlK^nrVi^o -etT. h^>vX^T r 2<^HU-< 

[0 2 3 6] ^^^S 2 3 5 t^^t^ 2 r:)(Dmm\t. - 
*ti^^>vX^T r 1 i h^>>^X:^T r 2(0^-^ 

\z. ho-:^\tmmmy i\zmmtsnx\^^^. 
[0 2 3 7] ^^m^2 3 4\mmtf^m^^Lx^ 
:^mmmx\t. mm^mmmmtLxm\^^^m'^\t 

[0 2 3 8] mmmv i com (mzlim) It-^O^-^i 20 

; C 2 " 9 : ^ > > X > T r 1 'Ix.ZJ^T v 2 

2oiittfr^iwii;T^^o ts.^. WiW^^mmn^tLxm 

r l&^/T r 2\tv'f"^^-)\^W,Vyyi^7^^X^hm^ 

^S^chLTffiVi^*^. h^>vX^T r l^^t;^T r 30 
2 \tn^^^'^}VmVy>-J7.^Xh^(Dt'^W.^L\^\ 
[0 2 4 0] h^>vX37Tr3, Tr4. T r 5 fj:. 
n 5" ^-^Pi^ h ^ > vX ^ ^ p ^ h ^ >>^X ^ 
(DE%^XhS^\^^o ^tz. Gj, Pj, R j frj: 3 *7!?^'S'J 
<DmmtUr:>X\^^^f)^. ^<i:a6Tl*^2*('LT^S 

[0 2 4 1 ] ^1 0 \z^.Lrzmm^t't^^^^m(DW} 
mt. m3\z7r.brzmm<Dm^tmm\z. m^o^^mm 
T a t^^mmTdt\z»nxmmr^ctf)^oimx$> 

mommt. m3\z^brzmmom'^t^cx$>K^. m 

m<DmWi 1 (Dm 4 RO^S 5 ^#fia"rs Ctti^Xt^O 

x\ z.zxitmm^'^j^'r^o 
[0 2 4 2] immm 2 ) :^mmmx{t. ^momm i 

\Z7r^Ltz%^^Wi\Z^^^X. hy>iyX^T r 5(Dy- 

ht:^i(Dm^m\zmt^Lftm^<D. mm(Dm^\zz>\,^ 
xmrnt^. 

[0 2 4 3] mi i\Zs m2x^brzmmi o ico»l 
gi 1 1 \z^tmm i o i ft^ss i 

(S l-SxO-^^OlO) . mi^SSG j 50 
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GyO'J-feOlO) , S2^3l£i6lPj (Pl-PyO^ 
-^^i-::?) RU^miBfiv i (v i -Vxo-p^o i 

[0 244] t^SiSglOItt, h^>vX3^Trl. 
h^>i;x5^Tr2, K7>vX^Tr3, Vy^VTs 
i$'Tr4. h^>vX^Tr 5. %5tl^^2 4 4S:r;« 
}#$fi2 4 5^^UT(<^^o «j$#ft2 4 5tih^>v 
X3^T r IRt^T r 2 0y-hi:V-X<7)ra(^S]E (^^' 

[0 2 4 5] h^^vXiJ'Tr 3 0y-hHSl^SES 
G j JcS3H5$tlTtr^^o ^LTh-^VvX^T r 3(^7 
-Xi:K^^>ti. -;5tifi^^S i li}gg!^nT:fe 
0, t>'5-:Sffrih^>vXi$^T r l(7)KU<>lCg3^$ 

[0 2 4 6] h^>vX^T r 4C0y-'h«. S2^S 
3SP j HSigg^tlTl^'So -eLTh^>vXi$^T r 40 
y-Xi:HK>«, -*«h^>i;x3^T r lOHU 

-fXl. =fe3-:^frSh^>vX^T r ICDy-hRtf h 

^>yx^T r 2(Dy-h{lg,1^$nTli^. 
[0 2 4 7] h^>vX37T r Sc^y-M-i, 35 1 ^JrSS 
^?:G i \Z'^M'^nx\'^^. ^LTh^>vX:^T r 50 
y - - i: i ' I f ^ 1^ , • y; ; ^ i • V I- >" X J-' T r 1 w H l- 
-r>{C. ^>-^-;&t^K^>vX:^T r 2<7) KKXCtg 

[0 2 4 8] h^>vX^T r 1 h^>>''X^T r 2 

1 h^>vX^T r 2(DV-Xti. ^tl^ili^V i (I 
}gl^^nT(/i^, -g-LT. h^>vX^T r 2<DKU'-r 

[0 2 4 9] 2 4 5 t^^^^^ 2 "3£7)^jiti. — 

:^tih^>vX:$^T r 1 i h^>vXi57T r 2(7)^- h 

[0 2 5 0] im:uy \ omjE cma^HEE) t^-sofg 

[0 2 5 1 ] *^^0iJTil. h5>i;x^Trl 

BlU^T r 2tip5f'^^-;i/^h^>vX^$'^fflliTl^^)o 
h^>vX3'T r 12^D^T r 2t^, n5"V^-;USh^> 
fxX^'T^^lio fc;rcL, h7>vX37T r IRt/JT r 
2CDffittti|WIi;T&'5, 

[0 2 5 2] u^. ^m^wmn^hx^xm^^. ii^s^ 

**l^]«ffi(i:LTfflliS«^. h'7>vXi$'T r l&tfT 
r 2«p^^:^;U^h5>vX^T^)^<^7!)^M^Llio 

Tffili5»«&, h7>vX^Tr l&;CXTr 2ttn^-\' 

[0 2 5 3] ^/i. ^%mmx\t. hy>i^7s^T T 3 
coy- h .i: h 7 > vX^T r 5 oy- h;&<itjK$nTt> 
hy >i^7.^T T 3 tT T S(Dm^\tSifj.r>X 
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[0 2 5 4] ^Tz. :^mmmr\t. h5>s;x3^Tr3 

h^>xX^T r 3i:T r 4«p^-\'^JUi!h^> 
vX^Tt)^i/io fc;^cL. K^>vX^T r 3Rt;:Tr 

Tr SiiTr 4(^y-h$:S;^j:^Eig(C^gJLfc(7)«, 

T r 3.^r)h9c\Z:ty\Z'r^Ct^^r^^^oiZt^rz 
l^-Qh^o H7>v7.^T r 4^T r 3<fcO*)*J3:t7 10 

r 4$:5ioT2in'5(^^g5C^^75^Tt^c 

[0 2 5 5] 011 \z7BLfzmm^mt^^^^m<Dm 
mt. m3\z7hLrzmmo^'^tw^mz. mt^^^mm 

^(^ihf^Ji. 0 3lw^L;t®^co«^<hf^i;T*O, ^ 

[0 2 5 6] *l|j5S0ij(Dfl7tg^c7)Ji^, IIJSco^^l 20 

[0 2 5 7] (mmm 3 ) ^mmmirit. mmomm 1 

iZ^^Lfz^ytl^m^Z^l^^T. N^>vX^Tr3. Tr 

[0 2 5 8] mi 2\z. m2-x:'^.Lrzmmi 0 K^DI^L 
^^mf&^Tr.t. m 1 2 ii:^-r®ig 1 0 ui. ft-^iss i 

(S 1-Sx(7)-9"^CD10) , ^^^G j (Gl-Gy 

[0 2 5 9] ^/cU^l 0 Ul. H^>yx^Trl, 
h^>v;^37Tr2, h^>i;X:$^T r 3. H^>i/X 

J^^S2 5 5$:^rbT^.iSo ftJ^^S 2 5 5 h ^ 
XiJ'Tr l&^Tr 2CDy-hc!:y-XOr«lCiSE 40 

-h^fiE) ^^omniz^^-r^fzdbizmfibtix^^i 

[0 2 6 0] hy>z^:^^T T 3(Dy-h\t^^mG ) 

iKK>«, -:^\tmnms iizmff^^nx:ho. t> 

[0 2 6 1] h^>vXiS'Tr 4(7)y-h«. *g^G 
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t>'5-:&«h^>vX^T r l&OCT r 2(7)y-h 

[0 2 6 2] hy>i^7.^T r S<Dy-h\t. ^$^G 
j JCS^^tlTl^S. -?-LTh^>vXi$^T r 5(7)7- 

\Z. t)3-*fd:h7>vX37T r 2CDHU-r >Hfi6IS$ 

[0 2 6 3] hy>V7.^T r I thy>z^7.^r T 2 

li:N^>f>'X^Tr 2(0V-Xti. mzmWMV \\Z 

»^*^2 5 4 0113g||SlI^«J$nT(.i5o 

[0 2 6 4] ^^^&2 5 5;^i^#t-^ 2-^(7)mSti. - 
yj\thy>i^7.^T T IRZfT T 2(Dy-h\Z. ho- 

[0 2 6 5] nm^V i (DSE (m®SJE) \t-^<DllS 

[0 2 6 6];:t43. :^mmmx\t. hy>iyX^Tr\ 

IkUT r 2{j:p^^:^;i.l/h^>i;x3^^ffli^T(/^'5o 

[0 2 6 7] u:^. \^^^mm'^mtLxm^\ mm^ 

r 2\tv^^^'^)mVy>i/7s^Xh^m^m'^L\^^. 

i^\z. ^m^tmn^mtLxm^^. im^ij^mSchL 

TfflCi^^^. ^^>vX^T r 1 J^O^'T r 2^^115=- -V 

[0 2 6 8] ^fc. *^ifS0tJT^j:. h^>vX^Tr3 

^>vX37T r 5{ip5"t^^;i/M h^>i;x^^/S(.iT 
I'^^o h^>vX^Tr3, Tr4, T r 5 ti. n'^^^ 

tztzL. Vyy^jy^^T r ^-ElZST r A(Dmmt 
Vy>'Jys^T t ^(Dmmt. hy>i^X 
r SRZJ^r r 4C036Ta^'5o 

[0 2 6 9] mi 2\z7r.brzmm^^r^^ytmmcDm 
mt. msizTjkLfzmmcom^tmmiz. m^oi<.^mm 

"tbxmt^^^mmr a t^^.mr^^T diz^n^bm 
m<DW)mt. m3\z7rsLrzmm(Dm^tmcx&Ki. ^ 

[0 2 7 0] ?:i:*5. ^^mmm^z^^^x. hyyvTs^T 
r 4c^y'-xiKK>tj:. -:&«h^>s;x3^Tr 1 

\t. S#ji^SBKTa«Ci5l>Th^>>?X^T r loy 
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^Tr l<Dy'-ht\^U-(>^WK^m-rz.t'f)i-ct^J: 

SnTlitl«^lio O^O, Tr3, Tr4, Tr5 
TaT«0 5 (A) <^<fc^lC^^*n, TdTttH 

5 (B) <D^o\zmm^nx^^n\i^^\ 

[0 2 7 1] *^ig«aj(7)^3^ss<^«'&, ^t&ommi 

^^<:itf)^x^^. ^tz. ^mm2\z7jkLrz^^^m\z 
it-<T> %mmf)^^'r^mm^i'Dm<z.tf)^xt^o lo 

[0 2 7 2] {^mm 4 ) :^%BM(0^^mm<Df^^:bm 

(o-m\z->\^^x. Ell 3-01 7^m\^^xm.mr^. * 
mmmx\t. msizmLftmrn^^-r^^^mma^i^m 

x^Tr3, TrSch, mm^<Dmm\z$^i^i ^n^mW) 20 

SBOh^VvX^^T^^-To /ci:*5 ^^>v7^^T r 1 , T 

m3iz^sbrz^^^mi^j.9\-xh. -4>^m(D^^'&m^ts 
:^mmmx7r:Lrzi^m:^m^m^^xi^mt^ z. tf)^-^m 
x^^. ^fz. mm^\zmLx\m^^&:x$>^cuo 

[0 2 7 3] ^f. iai3 (A) \Z^st^^\Z. n-- 
>^ttc^# 7 0 5 9 ^X-^* 1 7 3 7 ^x;^cCi:-tcft 

'5^-r^;^^X7:i:^'c7):^*^X;6^b)5)c-6StS5 0 0 l±tl 

>M?^cf<h-0|&^tJK7!)^^^^Titem5 0 0 2 ^mf^r^o 
m^iit. ZfyX^CVDmxS iH,. NH3. N:Of)^ 
^f^K^nSS<bSft:'>U3>Jl5 0 0 2 a^l 0-2 

0 Onm ($?^b<t^ 5 0-1 0 Onm) mmzS 

1 H,. N:0;!?^^f^Sa^n^^{t:^^b7K^{bvU=l>Jl 
5002b^50-20 0nm (iff^L<fr^l 0 0-15 
Onm) ©jP$[c«g?^^T5o **lifi0iJTtlTfifeK5O 

0 2^2Mm)ttLx^.Lrzf}^. mnimmm<Dmmm^ 40 

[0 2 7 4] &jK*S#:®5 0 0 3-5 0 0 61^, 4m 

zo^vt^mi^mso 0 3-5 0 0 6(Dm^\t2 5-8 

Onm (»SL<tt3 0-6 Onm) om^xm^r^. 
>^fc«vU3>y;PT-«^A (SiGe) ^^^^t^T 

[0 2 7 5] u-if-m^it&xf^&n^mi^m^i^m so 
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U-if— ^YAGU-lf-. YVO, U-lf-^fflli 

^» cni<D\^-if-^m^^^^'^\z\t. u-if-^ji 
\tmmmi)mMm^-r^^(Dx^^t)^. x+vTu-if 

-^ffili^«^t^/^>ll';:^^li^S[»3 0 OHz<i:L. U- 
1f-x:*^;i/*-«a?€: 1 0 0-4 0 OmJ/cm* (f^SWfl 
t^2 0 0-3 0 OinJ/cin')(h-r-5o ^tz. YAGU-tf 
-€:ffil^^S^Hti^-<7)S2iSillS^ffl<'Vt;i.X^S^ 
JSa3 0-3 0 OkHz^t, U— tf-x:^;i/^-Se^ 
3 0 0-6 0 OmJ/cm' (f^SWlCJj:3 5 0-5 0 OmJ/cm 
')t't^tB:l^K "tLXmi 0 0 - 1 0 0 0 /zm. ^JA 

«4 0 0 umxmmzmytLrzi^-'^-'^^m^±m\z 

U-Z^-yy-fm) ^5 0-9 0%^bT?T^o 

[0 2 7 6] lf-«, iiiiSSgli^fctl/^Jl/X^g 

tf-<hLT. X^vVU— tf. A r l/- 
1f, K r tf7cCi:;^^'^0, Hf* U-lf ch LT, YAG 
U-tf. YVO, U—tf, YLFU-it\ YA 1 O, 

i4--U>-1f-<hLTtl. Or, Nd, Er, Ho. Ce. 
Co. T i X«Tm*^H-t!>>/$n/tYAG, YVO 

YLF, YA\ 0,UE(D^$^B^morzU'-^*-mtj 

^^m^^m^^^z.txn^ct^^xt^. 
[0 2 7 7] imm'^mi^mom^Bit\zmL. ^mm\z 

^\ s^^(Dm2nm&--m4^m^^mi^t^m^^ 

^Li^K iX^&i}\Z\t. iNd: YVO4 (ffl^Stl 

0 6 4nni) (D^2^mik (5 3 2nin) ^mSiSDl?^ (3 
5 5nm) ^M^t^mm^L^^ M:i^mz{t. Ihil 

1 owcojgg^^iicoYvo, u-'^f)^ibMH!i'^nrzU- 
^^^4mmyt^m^\z^o^m&\z^^t^. ^tz. 
nm^o^ \zYvo,m^t ^mm^^m'^'^T^nx . 

miz^r)^^^m\zxmmiKt,rz\m^j^ik(Du-'^mz 
f&mhx. ^mmmzmitir^o c<Dtt<Dx:^)\.^- 

mm\tQ. 0 1-1 0 OMW/cm^SS (»^L<« 
0. l-lOMW/cmM -^^'^^mX^)^. "tCx. 1 

o-2ooocm/s mm<Dmmx u-tfTtic^ urffl 
nG^^z^mwm^^m^itxma-r^. 

[0 2 7 8] 'A^^X. ^^^mi^m 5003-5006 

^ffi^y-h«g&ii5 0 0 7 ^j^^f -5. y-hi&mm 

5 0 0 7«:/^XTCVDfeS/!:«x/^>^ft^ffl^^ 

;5$*4 0-1 5 Onmi:LTxUn>^^tJlfi»KTJ^ 
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&t^. *^1&m'X!\t. 1 2 OnnKOjP^TSfbSfkxU 

TCVDftTTEOS (Tetraethyl Orthosi 1 icate) t 
Ott^m.'^L. 5JCJE*4 0Pa. SSfiS3 0 0-4 
OOriiL, K««(13. 5 6MHz) , S:^lSffiO. 

0 0-5 0 0'CO|»Tn-JKc<t:0y-h«ft«ISi:UT 

[0 2 7 9} ^LT. f-Vm^mS 0 0 7 ±l;:y-h 
«S (y-h) ^^^-r^fci6comicO^mK5 0 0 8 
i:m2<7)»«lK5 0 0 9 tL^m&Lth. :^%mmx\t. 
^icO^SmS 0 08S:TaT50-10 OnnK^^P^lI 
Jg^L, II2C0«1[M5 0 0 9 &WT1 0 0-3 0 Onm 

[0 2 8 0] T amt7.ny^^X. Ta(D^-^'yh 

^Arrx/^y^t^ctiz^omfS.r^o 20 

8 0 AtDcnj?ig-e^0y-hl|®t1"§tCti^[fi]^T^ 
ifSaMi£^t)OS^l:i5'>^;i/=£ 1 0-5 0ninliS(7)if ^ 

[0 2 8 1] wm^mi&'r^m^\z\t. v^^^-fyh 30 
xx> (WF.) ^ffli^^aiacvDri-rffM-r^ciitt) 

Qm];xr\z'r^z.tf)mtLi^. wm\mm^^i^t< 

mr<^^(Dyfm^7tm^^^^^m^\z\m^it^mm^ti]^ 

g^9 9. 9 9 9 9^^^9 9. 9 9%<DW^-yyh^ 

^\z^mmz^ii^^f)^ib<D^m^(^MXi)^u^^ 40 
jio\z+^m^Lx\^m^MfAr^ct\z^Ki. &tnm 

[0 2 8 2] uid. :^mmMx\t. w. 1 ommm 500 
8^Ta, m2(Dmmm5o 0 9^wtLrz-/)^. mzm 

^^n-f, l^^-fn'tTa, W. Ti, Mo. Al> Cu 

^^mhL<wt^^^nxm^bx^^\^\ ^fz. 



«K5 0 0 8«:Sft^>^;U (TaN) X^^L. ®2 
c^Smm 5 0 0 9 ^Wi-r^m^^t:»ii:. S 1 (7)^^]^ 
5 0 0 8S:g{b:$^>^5';i/ (TaN) Xm^L. m2<Dm 

mss 5 0 0 9 $ A 1 (h-rsffl^'&t)-^. s 1 (ornmm 5 
0 0 8^^fb^>i$^;p (TaN) xm^L. m2o»m 

IK5 0 0 9^Cu<h1-^M^^:bit3&^^tf btl^o 
[0 2 8 3] U->*X hlCcfc^VX^ 5 0 1 0^^ 

mSB:afEiS*?^«"r^fci60^1<7)X»>^>ii?^ 
iQS^fr^o *^fiS^JTtiICP (Inductively Couple 
d Plasma :K©^^My^Xv) X'y5^>^ffi$ffi(.^ 
x*y^>iyffl:«XtwCF, (irC l,^g^L. lPa(7)ffi:tF 
■en^;i/^C7)^S{l5 0 OWORF (1 3. 5 6MHz) H 

5^-v) Ht) 1 0 0W(7)RF (1 3. 5 6MHz) 

XL. I^K»lC^OieyWTX«EE^Wjto1-'5o CF 

.tc u^M^Lrzm^\z\ty^mRzfTamthmmm 

[0 2 8 4] ±fBx^y^>^^#T«. Uv;^htCci:^> 

Of IJ T X ^ > ^'P?f tUJ ^ jfjD ^ it ^ i iii ^ o VVfliJ {I** 

l-^KfLgfb V U >|g<7)3iS?Jtt^ 2-4 (f^^M(c« 

3) X^^(DX\ ^-/N'-x>y^>^'5[lS(lJ:0, ^fL 
^fl:v>Ja>|g;;5^'ig|±lLfc®ti2 0-5 Onm^ltX^^ 
>^$nsc>(C:^ci:'5o C^LT, S 1 (7)X-7^>yja 

^(Dmmm 5 o 1 1 - 5 o 1 6 imi (Dmnm 5011 

a-5016ai:m2 Oi^m® 5 0 1 1 b - 5 0 1 6 
b) ^ff^fi^-r^o ZOt^. ^r-hi!;&ig:Jl5 0 0 7(C*> 

i^T«. ^ 1 o^mik(D'^mm 5 o i i - 5 o i e xmt> 
nt^^^mm^^t2 0-5 onmmm:^y'f'>^-^nm<U'D 
rzmmf)mf^^n^o mis (b) ) 

[0 2 8 5] ^LX. mi CO K-b:>^iaS^fTl^NS! 

^>K-yS<D^#«H-Xa^l X 1 0"-5x 1 0 
•'atoms/cm' <hL. 1]WMMf£^ 6 0-10 OkeViiLTfT 
N^^f^-^-rs:!^ji56t;7t:^<i:LTl 5]K(CJB-r^7C 

i^mmz\tu> (?) ^rz\mm (as) ^^i^^ 
;icTiiu> (p) ^fflii^o z<Dm^. mmms 

0 1 1-5014 T&^N^^f^^f^^^itl^TC^H^-r^ 

vx^ch^^co. ges^&5timi<o^^^mt^5 0 1 7 ■ 

-5 0 2 5;&tj^fig$n-5. mi (7):^*t«l®«5 0 1 7- 
5 0 2 4\Z\tl X 1 0'"-l X 1 0*' atoms/cm' (OSg 

m.mxNM^it^r^^fgi^Ttm^Wim'r^o m i 3 

(B) ) 

[0 2 8 6] *fC, 013 (C) tC:^-r<fc3»C, UvX 
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^mmizj: 0^2 (omvt(Dmmm 5026-5031 

1 (Dmnm 5026a-503ia<hm2 (Dmns 

5 0 2 6 b-5 0 3 1 b) ^m^t^o C(Ott. 

vmm, 5 0 0 7 n:te(.iTti, % 2 (r>m^(n^%m 5 0 

2 6-5 0 3 1 T8lt)n&liSa«$ ^. 2 0 - 5 Onm 
[0 2 8 7] WK-^TaKcOCF, (hC hCOii^^XII 1( 

1.. TaF,, TaC Is^l^gSTS-S. tiEoT, C 

F, 1 , (r>u^ii7.x\v^mBijST ^mmzxv^^y 

Lt&^L. z.(^m,'^l^7s\zmM.(r>Ox'^Wm^ 
SiCF, tOrid^^lBLTCOiiFlC/cCO. Fyz^:^)l 

^rz\tF^'t>f)i^m\Z^^t^. ^Of^m. 

T n\tFf)^ii^±Lxhm^mizxy^>^mm<Dm 

T a Oi^^l:*^ 7 ll-^m?!! ch jSj;c:; L /j: I ^fc a6 $ b ic T 
all<7)Xy5^>^jigti<£T^^^ W^^Ta 

mtcDxy^y^mmizm^i^^ct^i-pjmturiwm 

[0 2 8 8} ^LT. j^l4 (A) ^Z^.t ^ O iZ^ 2 (D 

iiSE^7 0-12 OkeVchL, 1 x i 0''a\omsM(D 
K-XSTfTl^i. HIS (B) T&^¥ag^*:^{lJ^i5jc$ 

K-tr>^ti. ^2 0?^t^cOeg^l 5 0 2 6-5 

0 2 d^^f^i^TtmizMt^'^x^ tbrmi^K mi<D 

026a-5029 aCDT&KDmmiZh^m^ 

7zm^mm^n^^^\z\^-}:f>^'r^. z.vLr. m 

3<^^i5eife^^5 0 3 2-5 0 3 S^&^'^^^^n-So Z.<D 40 
^ 3 <7)^ffiJ»®^ 5 0 3 2-5 0 3 5 JC^jfjn^tirc U > 
(P) (Dmmitt. mic^^HIgS 0 2 6 a-5 0 2 9 a 

<^^-^^-^(Dmmizm-orm'^t)^rm&^R^^Lr 

m 1 (Ommm 5026a-5029a(?:)T' 
-/t-g8<i:S?^j:^*«#)i{::i3(.^T. S 1 (D^mm 5 0 
26a-5029 a 0x-/t-SB(Dffla;&^i^rtffiiJ(cf6]A^ 

[0 2 8 9] 014 (B) \Z7r:t^-D\zm3(DXy^> 
^f&m^fft. Xy^>!/jS7.\ZCHF,^m\^K SiS 50 
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^^t>Xy^>^& (RIEffi) ^ffll^Tff^o ^3 
<DXy^>mm\Z^O. miOaSimi5 0 2 6 a-5 
03 1 aCOx-/t-gS^gK5>6^{:x^>5^>/rLT. ^1 

xy^>^mm\z^r:>r. m3(Dmik<omnm5 0 3 7 

- 5 0 4 2 (mi (Dmmm 5037a-5042ai:m 
2(7)Smi5 0 3 7 b-5 0 4 2 b) ^m^t^. C(D 

tt. tr-hmmmsoo7\z^i^^x\t. m3a)m^<D 
mmM5 0 3 7-5 0 4 2xmt:>riUi.^mmt^ ^\z2 

I 0-5 OninSSx^y5^>>^$n«<;^.co/iSiJ«;5tfl^fie$ 

[0 2 9 0] m3<Dxy9'>^mm\z^'Dr. m3(D:^ 

*e#JpS^ 5032-5035 (I^DliTfi. ^ 1 (^a^^^ 
5037a-5040a <i:a;Ct'5m 3 <^^jfeEtl®« 5 0 
32a-5 0 3 5 a<5:, ^ l(0^tt«!««ci:^3 O^Ftt 
tl^^i:COrBl<om2o:^tE«i®«5 032 b- 5035 

b«^:;&^J^^S$ns• 

[0 2 9 1] ^LX. mi 4 (C) {C^-TcJc^JC. 

^^-jvmTFT^m^-r^&ji^^mi^msooA. so 

5043'-'5054 ^mrk^^. W, 3 cOJi^lA^O^^^ 5 
0 3 b. 5 0-10 b^T^fCt^JJcSvil tl-r^-T L 

i\^r^>;i/^TFT^^fM-r'6S-^A^4^^i4^ji5 0 0 
3. 5 0 0 5*3ctDfE«gg65 0 4 K 5 0 4 2tSUixyJ. 
V^T.^ 5 2 0 OT^S^SffiLT;fe<o ^i|5E!|^Si^5 

043-5054 \zmi]W^riX\^^^ U VCOrilJgtij^— T 

Vt^'yy (B:H,) ^ffli.^;t<^> H-^ffi 

Tfl^^L. -e(?)(/i-rnco«g*^(c4DiiT=6^*eif*j?gj*75t2 

X 1 0^''-2x 1 O^-' atoms/cm' ch/j:^ioH-r-5„ 

[0 2 9 2] i^±^T'coxgT^n-e'n(7)S^^^^^ 

5037-5040 i)^tf- h^mt LX 

m^th. ^tz. 5 0 4 2 {mix<Dm i tMsj^j^c^ Lxm 

filTSo 5 0 4 n^^t^CC0m3 7£^^ci:®3CD?^:ycO5§ 
mi 5 0 4 0 ^riSI^-r^iH^i: LxWim.th. 
[0 2 9 3] UvX hTX^:; 5 2 0 0^|l^£L;tt^. ^ 

mSi(7)$i|jai^g65<i:LT, 'tt\^n(DBi^^^mv^m\zw^ 

lppinWT(^S^|IH^+T4 0 0-7 0 Ot:, f^gS^J 
{I{i5 0 0-6 0 O^TfT-S t)CDT^O, *lllfS0iJTti 
5 0 Ot:T4^r«1<^aj!l3i$fTPo fcfct, m3CD?^« 

(ommm 5037-5042 iifflii;^cE^t**f;5f*isi(cs 
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lOOMW/cm^SS {»^L<\tO. 0 1-iOM 
[0 2 9 4] 3-1 0 0%CO*3il^^tr»ffl^ 

^r. 3 0 0-4 5 orTi-^i 2^rpio^sa3i^fT 

[0 2 9 5] mi 5 (A) Jc^-Tck^H. ^i 

<?)^rBl*gig:]K 5 0 5 5 ^mit^it'y U 3 >11;5^^ 1 0 0 
-2 0 0nm(?5jP$T^fiJcT^. ^<0±lCW««&gkifet^*4 

f)^^^^m2(Dmmi&fms 0 s e^m^Lfcm. mi 
ommmmmsoss. m2<7)ipa«gsgg5 0 5 6. *5 

^zf^-hii&mms 0 0 7fc**bTn>i$^^ 

m^L. #E^5 0 5 7-5 0 6 2^A^-->^fJ^fig 

L^c^. s^E^ 5 0 6 2 izmr^mmnm s o e 4 ^ 

/^^--y^mf^-r^. 20 
[0 2 9 6] m2ommmpAbo 5 6 ^Lxt^, wti 



(A) ) 

[0 3 0 0] mi7\Z. SI 5 (A) (DXm^l^mjL 

*mi^m(o&m^mm\z-r^rziib\z. t^fs^m^pmrsmBii 

gll 7 ©A- A* lC*5tt'5»f®0;&^ @ 

15 (A) OA-A' II^LfcSe^^tCffl^r^o 

01 7C0B-B' (Zi3tt^»TS0;J>^ SI 5 (A) <DB 

[0 3 0 1] hy>i^7.^T r 3tl, 5 0 0 5 

tsmi^^mcj (3 0 4 2) ttsm-^ nxi^^^y- 

hmSS 0 3 Si^^TLTliS. ¥»*S5 0 0 5;&<W 
•r'S>^S6feSiHc5 0 2 1 (SI 7TH1$(lS7K-t^-r) \t 
M^HS i (5 0 6 0) H}gjgi$nTi50. ^*Eiteim« 

5 0 2 2 (s 1 7 -etti*tcs^-&-r) \mm 5 0 e 1 tc 

[0 3 0 2] h^>z^:^^T r 4\t. 5 1 0 0 

t. y-hmS5 1 0 1 ch^^LTV^-S. ¥«<*g5 1 

0 of)^m'r^2'D<D:^m.^mm mi 7r\m\zm^sit 

yjmnm&s 1 5 0 6 0 izmt^nx^^^o ^rz. 



\zmnrz7^ u ji^^^l^k :^mmmr\tT f t iz^ 

jm^mf^t^o ff^L<m-5/xni ($^iC^^L 
<ti2-4M!n) (hfnti^t/io 

[0 2 9 7] :3y^^ h:t^-)U(Dmmt. }^y^X.y^ 30 

^5 0 1 7, 5 0 1 8, 5 0 2 1, 5 0 2 2 ^fctiP^ 
C0^ii5E*^ni^ 5043> 5048> 5049. 5054 

izm-r^oy^^ h^^-ji/. ^ms 0 4 2\zmt^ziy 
(s^it-T) , mmmrmzmt^ziy^ 
^hn-^-ju m^jk^-f) . :^^zj^y-hmwzm'r^zi 

[0 2 9 8] ^rz. mm (jg^E^, mnm^^ts) 5 

057-5062^: T i 1 0 Onm, T i 
tS7)l^^zzOl.m^3 0 Om. T i 1^ 1 5 0 nm^XA 40 

^ftxmmm^brz3Mmm(Dmmm^mm(ommz/i 
[0 2 9 9] ^tz. *^js^jTti, mm%mso^4t 

UT I TOWk^ 1 1 Onm<^)iP$HJ^fi£L, /^:5'-->y 
^fro^. iii3llSa5 0 6 4^»fiiE«5 0 6 2(i:S^L 

^0 Sfc, mt^yi^Ol.\Z2'^2Q%<Dm\:mSt (Z 
nO) $:ii^L^aW9JmiK*fflliTt)at<i. dcOliSR 
«g 5 0 6 4 i^^^tn^f-OVkmtU^. (S 1 5 50 



[0 3 0 3] Vy>'J7.^T r 1 (i. 5 1 0 3 

t. y-KaS5 1 0 4(h^WLT(/i^. ¥23<^® 5 1 
0 3ti^^'t^2Z>(D-^n^^^ (SI 7Tii*#{lS^-e- 

T) tl. -^\tn.mMV i (5 110) [I^^^nT:fe 

0. ho-i^\tm.Ubo^i\z\m^nx\^^^. ^tz. 
5 10 4 5109 n^si^^nT 

[0 3 0 4] Vy>V7.^T T 2\t. 5 1 0 5 

<^:, y-h®«15 1 0 6 (h^WLTVi^o ^^i*:^ 5 1 
0 ^f)^^'t^2-rD(D^mm^ (SI 7Tl^iNFtCS^it 

T) -:^^imzgi?>^v i (5 110) (3t^i^^nT*5 

0. t>-5-^r^^Ell5 0 6 2 H^^rc^nxOi^o 

5 1 0 6 ti^ftfflm® 5 10 9 \Ztk^^^tiX 

[0 3 0 5] h^>vXi$^T r 5ti, 4^«fl5:^5 0 0 6 
t. f-VmmS 0 4 0 t^^LX^^^. *«ft:S50 
0 6 t^^-r^ 2 'DCD^m.^m^ (S 1 7 Tilif^lrS^it 
T) ti. -:^t^E^^5 0 6 UCjg^^$nT:fcO, ho- 

:^tiE^5 0 6 2tc^^$nT(/^^, ^fc, y-hma 

5 0 4 0tl> EiSS 0 4 1 ^:frUT^3j£3E88R j US 
[0 3 0 6] Ei^5 0 6 2(^iii^Sa5 0 6 4(ClSii$$ 

[0 3 0 7] sio%\t^m^m\z^mm^mvi'^^z 
txm^-^ntz^mmo^mwmxi^^. y-h*6»ig 
5 0 0 7 (SI 7 x\m\zm7r^'^'f) ^mz^i^x^m 
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[0 3 2 2];ic:fe, II^ICH0 15 (B) Ott^^T^ 
[0 3 2 3] ^fz. /^y'r-i^>^m<omm\Z^r^n.m 10 

^^^tbft^. &^±\zm^^titzm'?x\t\Bim^^3\ 

^i$^*(7I/4^'>y;uyU>h-t^-4^';/ h : FPC) ^® 
[0 3 2 4] *fc, *5liS^T^1-Ig(Ct¥;Jt«, 

[0 3 2 5] -4^^m<D^'jt^m(7)im:^mit. :^mmm 20 

vt S If i ):! I o :/7 y : ^ IT] I i T ft^ ^ o ; i: ^ 

[0 3 2 6] ^iS^Ji-a^gSfiffl^^ 

[0 3 2 7] immms) ^^mmrit. n-u^mm 

mmwim^j^zs^^mmw)^^) (Dmf^\zr:)i^xmM-r 
^0 

[0 3 2 8] m 8 (A) \z^mmmo:)mnmmW]\Bi^ 30 

4 0 3(j:A'->77, 4 0 4{i1t>yj >iJ?'[Hlg§, 40 5 

[0 3 2 9] '>7 h l/vX^ 4 0 2 titl, ^□•y^ff^ 
(CLK) , T.^-hAJl'XM^ (SP) 7;?^'A:^^nT 
l/i^o '>7 hU">*X^4 0 2tZ^j7D^yj^{t^ (CLK) 

ty.^-h/^)ixm^ (SP) ;ou:^$n§(h, ^-r^ 

[0 3 3 0] ±f&^nft^^ ^>^mn\t. nvvjA 
^'z\z^^^xm^^tz\mmm^'^nx. -t^>yu>^ 40 

l2lK4 0 4(lA:^$tl^o ;^cJ::fe. A'^y 7 7(^f^t)0 (it- 

[0 3 3 1] lai 8 (B) tC1t>yU>^lHlgS4 0 4, 

U >^ESS4 0 4H, Jg^4 1 0{C43lriTA*y77 4 0 
3 iSK^^tlTU^c 

[0 3 3 2] •t^->7^U>^©K4 0 4(Ctt, m^(D7.^ 
y^4l Iftm^f^tlX^^^^. -€-LT+h>yU>y©K 50 
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4 0 4fCfi, t*x:tfi#«l4 0 6;!»>b7:hn^t*x:tfi 

^gOmffi^SllHlgS 4 0 5 (CA:^^ ^0 J'ct^oS 1 8 
(B) S9g^«l|5I»4 0 5«1f>y'J>^|pIK4 

0 4f}^mt^7.-( y^4 1 1 (75 1 CXlg^^tlT^i^m 
SfESIftlHl8S>t*tt^^LTli'5:^^ ^A-r'>5"4 1 1 CD^ 

an, 018 (B) \z7r:Lrz^'!>tjimmmmmm4 0 s 
f)mm'^tixi^^^h<Dtt^o 

[0 3 3 3] ?i*5*IIJ£0iJTti> 7s^y^4 1 1 
>v;^:$^$ lOActt^l^iTU-ST^^ 7.^y^4l 

[0 3 3 4] 1^->y«J >ir$n;t7:fni^t:7^:tfi# 

mm^t^m^4 o 5;o^w-r^matai:^iEigS4 1 2iz 
xti^n^. mmiht)m^4 1 2t^, A:t;^n;tt:x^ 
mn(Dmmz^^-Drzm<Dmm (m^mm ^thti-r 

So J^i::te!ll 8Tti7>yRUJh7>>^;^^^ffll/ir€ 

-is nr. xti^nrzm^<DranL\zR.^o rz w.(D'^m ^ m 

:■■} -t^^Z h f}^-X-2' o ^PJ':X .t) :!T ilf JM ^ . 

^O-^'^f^^Uily h^^4l 7 l,ZXfj^n^o ^J±yhm 
m4 17\t. 2'D(D7i-a^7s^ y^4 I 3. 4 14 
t. -0/^-37-4 1 6t. mm4 1 5<£:^LTliSo 
[0 3 3 6] 7i-u^:;i.^ y^4 I 4\ZWJ-ty 
(Res) /;U:^$nT*50, 7^D^X-r 75"4 1 3 
iZitts <W\'-i$'-4 1 6(CJ:':)T^ife$nrcU-fe7 h 
(Res) 7!i^'A:^^nTi.i^o ^tT7:hn^X-f 
'>-?^4 1 3t7i-n{7':^'i y^4 I 4\t. ixlHLfcUt: 

hmntv±y hinmz^n^'nmmbxmi'^Lx^ 

[0 3 3 7] ^LX. r-ru^'T.-i y^4\ Zti^^yCD 

h^\z\%^%M^tn^>>^^\t^mzxt^t:n^. mz. 

7i-aC^X^ y^4 1 4f}i7t><Dtt\zmm4 1 S(Dm 

EEmn^miz-^^^rt. mn'm^')±yh^n^. u 
mm4 \ sosjEti, mm\z$^^iibnrzmwM(Dm 

y h^nxi^^tt\zm^m\zuf)^n^mm^o\z&^i 

[0 3 3 8] u^m^miit. m'i^m?^^^\zui:y ht^ 
mm^L^^ Lf)^L. mtSk^^TrsLxi^^mmi^mx 
^^T^^bti'. '^^m\zmcxi^mmfkmn<Dmm\z^j'ty 

[0 3 3 9] Uii. i^yhUi^7.^<Dj^t>0\Z. 

m^^xtj^i\ 

[0 3 4 0] 'A^z. ^^^^mW}\Bim<omf&\z-D\.^xmM 
■rs. 
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[0 3 6 0] Satlg3£lHlKC 1 \t&mmm6 3 l i:. 4 
oa)h5>X = 'yv3>y-hSWl-SW4(i:. 2^ 

^mmme 3 i^^w-f'S h^>vx^6 5 oogiit 

[0 3 6 1] IBIglHlgSB 6 0 4 3&t^"r^L ATB_1 
bttl*$n/^xv^;i'fx:tffi^lC<fcoT. SWl-S 
W4 0X>r^y5">^3&«*!lffll$n^- ?^j:*5SWlRt;sW 
3{CA:/j^n-5x^>^;L'h:x:tfi^(h, SW2Rr;SW 
4(ZA:b^n5Tv^;i/tix:tfi-^tl> I nb 1, In 
b2lc:J:oTSgUTli'5)p 'tO^fzitfS'W IRXSS'N 3 
dt^><0i:fr«SW2&yfSW4«:f7, SWlRt^S 
W33&t:t7<0<i:#ttSW2Rr;SW4tt:t>i:&t)Tl> 

[0 3 6 2] SWlRTfSV/3f)^^>(0tt. ^SSEM 

SW3^:^LT. jf^m»it I c churm^^^s ncA:'7 

[0 3 6 3] )i<'!CSW2?^t/SW47!»^'7f>C7)>^|-:i, Tr? 



Hic^ch^n^, sycsvv4^^rLTmae(isvi-vx 

[0 3 6 4] nzSm2 1 ^#53 tr, tutScOljf^;^^. 1 
m^mm (Cl-Cx) tCi5i^T|Hl&^{cfft)ti^o 

[0 3 6 5] ^^^M\z:ii^^xm^^^n^mW}^mt. * 
r^.Lrz^mmmmt. m2 2\z^sbrzmmzm^^n 

[0 3 6 6] i^yhUz^:^^(DRt>o\z. m?L\i 
m^^xh&\^K 

10 3 6 7] :^mmm<ommt. mmm\'-4ts^\z 

m^^ioitx^mt^ z.tf)^p]mx^^o 

[0 3 6 8] {^mm7) *^b^{i4dI^T, HSJl®)g 

"Fij^^o^myt^^^izmmx^^^m^mm^m^^^^ 
ztx. n^mytm'¥^^m^mmmz^±'^it^ztfii 

it. ii^zfmmitf)^'^m\zu^. 
[0 3 6 9] ccx. E.mmmm'F^mmL. 

fii=-3£!l^$:f6]±$1irfea©^^-r. (T.Tsutsui, C.Adac 



10 



20 



30 



40 
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hi. S. Saito. Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub. . 
Tokyo, 1991) p. 437.) 

[0 3 7 0] ±EcoiiXJcJ:o«^$nfc#«»^«<B[ 

[0 3 7 1] 
Utl] 

o 




[0 3 7 2] (M.A.Baldo, D.F. O'Brien, Y.You, A. Shou 
stikov, S.Sibley, M.E.Thompson. S. R.Forrest, Nature 
395 (1998) p. 151.) 

[0 3 7 3] ±B<DW^:sc\z^r)n^^tift^m^^^m 

[0 3 7 4] 



lit 2] 




E t Et 

[0 3 7 5] (M.A.Baldo, S.Lamansky, P. E. Burrrows, 
M.E.Thompson, S.R.Forrest, Appl. Fhys. Let t. , 75 (199 

9) p. 4.) (T.Tsutsui, M. -J. Yang, M.Yahiro, K. Nakamu 
ra, T.Watanabe, T. tsuji, Y.Fukuda, T.Wakimoto. S.Ma 
yaguchi, Jpn. Appl. Phys. , 38 (12B) (1999) L1502.) 

[0 3 7 6] ±m(Di^:sc\zxDm^-^nrcmm^mm 
(I rmm <D^^^^i:xT{z^sto 

[0 3 7 7] 

[^1:3] 




50 



[0 3 7 8] ^A±(D^o\zE.mmm^^'?-f)^^(Dm^^^ 
^mmxtti{mmmz\t-mmmB'¥'t)^^(Dmyt^yt 

[0 3 7 9] u^. ^nmm<Dmmt. mmmi'-mm 
m 6 m^ttKDm^t t) e 4 izm^^ioitx^m-r^ z 

[0 3 8 0] (^mm 8 ) ^^mmx\t. ^t^^m^m ^> 
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V- U > ^ttll J: o T«±t-S <i: II J; o TJ^^ 

$nfc^3tase<7)±s0-c*o, 023 cb) 02 

3 (A) <DA-A' iz^n^mmm. 023 (o \m 

2 3 (A) (DB-B* H^3t:t'5>^®0T^^p 
[0 3 8 2] S«4 0 0 l±H^tt^tlfclii5RSB4 0 0 

«4 0 0 9;J^^^lt^nTl^So ^rzmm^4Q0 2t. 

Inlg§4 0 0 4 a. bt<D±\Zzy-^)>^fi4 0 0 Sf}m 

tt^nxii'So ^r)xmmm4o 0 2ts immmm^si 

gS4 0 0 3i:, miRC;m2O^$«IK»lHlK40 0 4 
a, bt\t. S«4 0 0 1 i:v-;P«4 0 0 9(?:'>-U 
>^**4 0 0 8 t\Z^^X. 1tmM4 2 1 OT^tt^n 

[0 3 8 3] ^fcSffi4 0 0 1 ±{ClS^t^nfcll^gl54 
0 0 2 ch, ff^^iigfj[E}^4 0 0 3 ch, m 1^^/112(7) 20 
^SIIIEil!]lElg§4 0 0 4 a. bchli, ?SI^(7)TFT^W 
LT^.^^, 1^2 3 (B) T!ift-?>ri^|-. Tim A 0 1 0 

j^jU^TFT^^^T^) 4 2 0 Ij^r;iii3ggl54 0 0 2 

\Z^^tl^hy>'J7.^T r 5 4 2 0 2 ^H^LfCo 
[0 3 8 4] ^'^mMX\t. igijTFT4 2 0 1 lZ{t'j> 

:^;i/^TFT;&^^Vibtl> K^>>^X^Tr 5 4 2 0 

2 i:^^ (7)*feTf f^K $ nfc p ^ ^ T F T if&^ffi 30 

[0 3 8 5] iKij!lTFT4 2 0 lS^Ofh^>vX^T r 

5 4 2 0 2 ±\z\mrmmm (^m.im) 430 

m^^n. -eo±(I h^>vXr$'T r 5 4 2 0 2cDh' 

ytm^mzi^t^t^mmnm mm) 4 2 0 375^' 
m^^n^. mmmm4 2 0 3tLx\m9m^<Di^t 
^^mmmmmf)m^^i^n^o mmmmmtLx\t. mit 

'joh^m^^z.tt^xt^. ^tz. mtmmmmm\z 40 
[0 3 8 6] ^Lx. mmmm4 2 0 3(D±\z\miSim 

4 3 0 Z^mf^^tl. *6ii:lg4 3 0 2tilj^«S4 2 0 

3(D±\zmnmm^-^nx^^^o z(Dmamz^^^ 
X. mmmm4 2 0 3<D±\z\t^m^^m4 2 0 4f)m 

fi£$n^. W«5g^S4 2 0 4fAiia<7)Wai5£3t«<ef^ 
[0 3 8 7] W«8«5tg4 2 0 4(Dm^:^m\t'ikm(Dm 50 
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^mm^rz\in^&xs^^A^zm^^t>iixmmm 

[0 3 8 8] mm^^M4 2 0 4<D±Um^\i^^r 

f^^fr^mmm^rz\t'tti^tm<Dmnmt(DmM 
m) ii^^fji^mm4 2 0 si)m^^n^o ^fc, ttffi4 
2 0 5 t^m^ytm 4204 <D^m\zw&t^A^^^i^ 
m\tmidmf^.Lxii< ztf)m^L\.K t^-^r. 
ytm4 2 0 4^^m^rz\t^iSxnmnxm^L. 
'^7\^^\zMn^itui^^^f^i&4 2 0 E>^m^-t^t\^^ 

T±j^cDct:'5/j:*K^^fll<i:T«»o 'tLT»a4 2 0 5 

\m^omEEf)^^x^tix^^^o 

[0 3 8 9] SK±(D^o\zLX. lilgmffi (Sffi) 4 2 
0 3, *«^3tl4 2 0 4R^|»S4 2 0 5*^^;tj:S^ 

7fe^^4 3 0 3:^^^^^n^o ^bT^7^^T4 3 0 3 

^mo^^oiz. mBm4 3 0 2 ±izmm4 2 0 9i)m 
f^^nx^^^o mnB4 2 o 9^^, ^^mT-'4 3 0 sic 

EmX^D. h^xvXiJ'T r 5 4 2 0 20y-X(C'l 

%m\zmm^nx\^^^o mt\3\bSim4oosa\t'y- 

M:i4 0 0 9 tmu4 0 0 1 iorsi^so, 
7^;l/A43oo^;r^LTFPC400 e^^'^-r^FF 
cffiEi^4 3 0 1 \zfg%mzmm^ri^o 

[0 3 9 1 ] '>-U >:5^*t4 0 0 8 ciibrti, ilyX 
ii. -^yX^y^i^t {'fy7.^y^y^)Vh^^tS) ^ 

m\^^^::tf}^xt^. ^fyx^y^^itLxit. frp 

(Fiberglass-Reinforced PI 
astics)lS. PVF (;SU \z-J\^y)l7ty^ K) 

^' A ^ >tSii (7) f> - h ^ ffi 1/ i ^ C <h T # >5 • 

[0 3 9 2] {Bb. %^^^;i)^^(^^co]Bt*t:^i^/i^;^A- 

-m\\z\^t^om'^\z\tti n-mtm.mxtMn\mi^ 

[0 3 9 3] ^fz. 3fe«**4 2 1 0 i LT(ig*^7;l^ 

zi>ua(D:^^\iLU%i^<Dmiz. m^ymmitmm^rz^t 
mmtmmt:m^^i>:iti}^xt. pvc 

Un->ffili, PVB (#U fz:>iuy^7;i/) ^fc«E 
VA (x5^u>fx;i/7irT— h) S:ffli>«»ct*^T€r 
-5. *SIJ6«aJTtt3t««i:bTg«^fflOi;t. 
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[0 3 9 4] S^*««4 2 1 O^KMttil^jH (ff^b 

^LT*5</ta6tI, v-U>^«4 0 0 8C0Sfi4 0 0 
1 ffi!lco®(riHI884 0 0 7 $KttTKStt«lS^Ac«S5g 
^^mLo^^m4 2 0 7 ^Rm-r^. tLX. KStt 
ifeMS;^ctiS^S$®^L'5^i^M4 2 0 7i)mUWi^U 
\^^^0\Z. [H]SB;^A-**4 2 0 SfwcfcoTKiiitifegS 
fc«S*$rK«L. 5^^184 2 0 7 «0gSS4 0 0 7 (eft 
^^nxi^'So /ci::te[HIgB:^/\*-$t4 2 0 8 t^gOffl;!)^^^ 

Stfett»«^K«L'5*<KlS4 2 0 7\m^Uim&L 

4 2 0 7^|gttSCi:T, %7tS^4 3 0 3 O^ib^ffll 

[0 3 9 5] 02 3 (C) iZTFi-r^olZ. li«Sffi4 2 

0 3f)m^'^n^tmmz. §i#iHiLES4oo5a± 

tcS-r^J:'9H«mttll4 2 0 3 a*«J^fi6$tl^o 

[0 3 9 6] ^ft. Si:^mm^y^)i^j^4 3oo\tmm 

tt^^ ^-4 3 0 0 a^rWLTli^o S«4 0 0 1(hF 

pc4ooet^mf£^r^ctx\ mm4ooi±a) 20 

^fH*M4 203ai:FPC400 6±(DF?cmm 
4 3 0 1 >;!?^'. i??.?TT#.7 >r ^- 4 3 0 0 a JzoTfUS 

[0 3 9 7] *^sg0ijcD#ifi)ctj:. mmm i -sijgo^j 7 

[0 3 9 8] (mmw9) ^^m^\zm^^^n^^m^ 
mm\m^i'j^t^^'?'^\z:km-^n^. ^^mo^ 

mmmxt. ^•^^xhm^^:itf)^x^^o 30 
[0 3 9 9] is.^^jh(Dm^^mm\t. mm^iz^o 
fifeM^n^o Lrzf)^oxmmmm^tr)^-r<. 

[0 4 0 0] (£«^^^o^«%^«5|ef^LTti. 4^yu 
7x-;i/7^>i5i««2 (TPD) mt)^i^mmzm^i^n 

[0 4 0 1] S^3^^»<D#«%3t«3|Bfld:fi5^^|^ 

[0 4 0 2] ^^"FJe^o^m^mm^m^^Tz^^m'^ 
(Dmj&\t. f&,^^n^(Dmm^mm^m^^rztt t^^ 

^-r^mzit. i&^^7^.<D^m^mm^m^^rztt(D 
s+-c«2g<z)Ss«iS?&^^r€T*-5o m»mz\t. |g 
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ti. !iffi«3|sf<hUTCa^fflli'5Ccht)nTi|T$)'5<. 

[0 4 0 3] ^Tti^j^^-r^ 
\zmi^^ztf)^xt^^^'?'^(D^m^mm\t. #u 

[0 4 0 4] 4^U/^77x-U>t:r:U>^{-(^, 
0^^yjLiZU>\f=LU» [PPV] CDS«(*. #U 
(2, 5 -v7;H34^'>- 1 , 4-7x-U'>b*z:U 
» [RO-PPV]. 7j?U (2- (2'-X^;i.-^^ 
y^^v) -5-^h4^v-l. 4 -7x-U>b':::U 
» [MEH-PPV]. #g (2- (v7;i'34^v7x 

- 1, 4-7x-U'>tr-u» [ROPh-pp 

[0 4 0 5] #'J/t77x-U>5SlCtt, ;}?U/t^7x 
-U> [PPP] ommW. i^U (2, 5->^7;i/3^ 

4-7xz:U» [RO-PPP], (2. 
5 -i^^4^y=^v- 1 . 4-7xnU» m'f)m'-fhn 

[PT] c^l^^SJ^, (3 -7Jl/^;U^:t7x» 

[PAT] . 5}?U (3-^+>';i/^:t7x» [PH 
T] , 5!^U (3- v^D^:^'>;i/5^:t7x» [PCH 
T] . Tj^U (3 -x^n^4^v;U- 4 -p<^;U^:t7x 
» [PCHMT] . 4tU (3, A-z^i^^U^^iyJl 
^;f7x» [PDCHT] , t^U [3- (4-^^^ 
;i/7xn;i/) -^:t7x>] [POPT] , Tj^U [3- 

(4-;t'>^;i'7x-;i.) -2. 2t:5':t7x>] [P 
TOPT] ^;5^*tfbn>5o 

[0 4 0 7] t^^Jy)l:tU>mzlt. Tf.^jyjlyi-Uy 

[PF] Ji^u (9. 9-v7;u^;i/7;i^;ri/ 

» [PDAF] . Ti^iJ (9. 9 -v:ti:7^;^7;^:t^ 
» [PDOF] mm^i^n^o 

[0 4 0 8] lEKmm\^(D^^^^.(D^Wi^mi 

n^. ^mt^^i^cDm^'^m^m^mmom^z^/v 

f)^xt^. ~'^\z7^±:f^-imt^\z7K\zmm^'t^ 
rzh<D^7.\:^>z3-h&uiixm^'r^o ^tz. ^mm 
mz\t^mx$>^rzisb. ±mLrz^^&<D^m^mm 

[0 4 0 9] jETimm\^(D^^^^(D^m^mmtL 

X\t. PED0Tt7i7±i^S^-imtLXOi^3^/ 
^7.)U^s>Wt (CSA) CDg^ft, 7j^U7r:U> [PA 
NI] t7^±^^-mAtLX(D7f.i)X'^U>7.)\^n^ 

>m [pss] <Du^m^t>mfff^ni>. 
[0 4 10] ttii. :^mmm(Dm^\t. ^mmi-^m 
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o) RXfnmmvi (vi-vxcd^-^<^i-::3) ^^tb 
[0 4 2 7] ^tcMMl 0 l\t. hy>i^:^^TTi. 

§17 0 2\tVy>'J7s^i: r 1 Rt^T r 2(^y-h^ 
[0 4 2 8] Vyy'JTs^T r 3(D^-h\tW.l^^Wt 10 

[0 4 2 9] h7>i^XiS^T r 4(Dy-htt. m2*S 
j fcSl^^nxi^^. ^LTh^>vX^T r 40 

[0 4 3 0] h^>yx^T r 6 0y-hJi. VyyV 20 

[0 4 3 1] h^>vX:^T r 5(^^*-hti. S3*g 

j (cSM^nxo^^a ^bTh^>vX^T r 5C0 

Oft, t>^-:;^[ih^>vX:^T r 6<7)y-x^rct^ . 

[0 4 3 2] h^>vX^T r 1 t h^>vX^T r 2 30 
7.^T r 1 <h h^>vXi5^T r 2(D^J-7.\t. mz%M 

CD K i/'i' >ji. ^7^^^ 7 0 1 (Dmmmmzi^m^nx 

[0 4 3 3] %W^m 7 0 2 T&^^-r^ 2 OCOSIili, - 
•)5\tVy>'y7.^T r 1 c^: h^>vX^T r 2 0y-h 

[0 4 3 4] nMm i (mi^.mjE) t^-^cois 
'^\zmznx^^^o ^tzn\p\%m<D%E:h. -^<7)ig$ 40 

[0 4 3 5] U^s hy>i>X^T r 1 . T r 2RZfT 

1, T r 2ROT r 6 0Mtttil^i;T$>^o ffiffi 
h'7>vX5'T r l&r/^T r 2tip^-\':^>ll/^h^ 
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vX^S'T r 3. T r 4. T r 5 



[0 4 3 6] hy> 
n^^:^)mhy> 

[0 4 3 7] :^mmm<r>^^^m(DWjmz'oi.^x 
mmt^. m2 8\z^sLrzmm^^r^^^^m(DW}i^ 
m3\z^^Lrzmm<Dm^tmm\z. mt^^^mmr 
a (hSSSBBBT d t {zi^^ixmrn-T^ z tf)^-^mx$> 

[0 4 3 8] ^fz. mi--3^^m\zmu^ti^m&\z 

ctf)^xt^. ^rzm2 9\t. m2s\z7r.Lrzmm(D. 
mtjh^m^^T a tmyrkmrn^Td i-^tt^ h ^ > vx ^ 

T r 1 <h h^>vX^T r 2<Dmf^^. mmz^.LTzm 

[0 4 3 9] S^ji^MPBlTa:*^§gj&^n^(h, Sl^ 
SE^G, m2*SSP7!|tS«$n^. ckoT. h^>v 
7.^Tt Sthyyz^T.^Tr 4f)^:t>\ZtS.^c t^^. 

f^3^^mR\rMn^nx\^^ti\^^<Dx. h7>vx^T 

r 5\ty^y{zUoXl^^. 

[0 4 4 0] ^LT, ff^^l^f<![l/j|Hl?S 1 0 2 {ZA-/j^tX 
[0 4 4 1] 13 2 9 (A) tC. «^jX^S9rp1Ta[r^3V^ 

T, m-^^s i \z\iv'^inmzjti:rz{M^mwt\ c^m 

nfc^^CD, 11^ 1 0 1 (Dmm^^s^o 7 0 6 ti^f^ 
^tz. 7 0 7 (■ifi-^^l[ij!i|nlgS 1 0 2:^i«W-ra*® 
[0 4 4 2] hy>i^X^T r 3\t:t><Dim\Z$>^(D 

x\ mnus i (it*x:t(i^tijei;fcfs^€sg I cf)m 
n^t. innmm i c vvxd^r r i o Ki/<> 
chy-xor^Kcwsn'So coii^t h-7>vX5'T r i 
\t. y-ht\^u^>-f}mm-$nx\^^^<Dxmf^mmx 

Tr l(7)y-hmEVcsfrim?^£M I c (CJ:-:)TS^^o 
[0 4 4 3] '€-LTh7>vX:^T r 2(7)y-hti, h 

^VvX^'T r 2a)y-Xti, h^>i/X^T r 1 coy 
-XtlSM^nXi/i^. Ly:::/>>'oT> h^>>^*X^Tr 
l(7)y-hfiEfA. ^<7)^^ h'7>vXi$^T r 20y- 
hm&tU^. .^-dX. h^>vX^T r 2C0KUO 
m^tl. h^>vX^T r 1 coKU<>mt^^^clt0iJ•r 
^. ^{Z. p.CV^/LRlfV^.fj^m^^Z^bl^^tt. 
h^>vX^T r 1 thy>z^7.i^T r 2 6D K U-f >l| 

[0 44 4] ^E-LT. h^>vXi$^T r 2C0HU-r>li 

ss I , 7 0 4 (csftis. ^^s^fcssnss 
^m«ie7 0 7[i;fctir^J6enfem#S85i c 
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m/u77.<o'^\^\zmtiftr)'r^m^\t. %5t3g?7o 
[0 4 4 5] m^j^^mmT af)mjt^t. mi^^ 
ssEiBPos*?*^ f^i^^UG^oh^cizmj-r^o 

t^m^LlK t^-\fUih h^yVTs^T r f)^%\Zyt y \Z 
[0 4 4 6] m^^L^mf^T a.tmj't^t. 'A\Z^^. 

[0 4 4 7] 02 9 (B) \Z. S^MPbIT d tC^S^t^li 

T 4\t^y(Dim\Zh^. ^tz. h^>i^X^Tr 20 

tnx^\K^. -fiorm. irmr^TT-.) i}'H7^c'onx\^ 

[0 4 4 8] -:^h7>vX^T r 1. T r 2 (C^l^T 

\t. m^'^^mmi: Qi\z^\^^x'&^^ntzv,,m^(D^ 

htS H^>i>'X^T r IISlUT r 2 h c^r^g^^n 

t hyyyx^r r 6oo k u-r >l^ti|Hii;:fc^${cffi 

[0 4 4 9] h^>vX^T r 1 i:Tr 6C7)y-hfg 

^•\'^-;i/:g^L 1 . T r 6c7)^-^^.;P:g^L 6. Trl 
SlC/T r 6 O K U-r >mm^ I , chT'So 
[0 4 5 0] 

[^2] I,= I , XL 1/ (L 1 +L 6) 40 
[0 4 5 1]-:;&. hyyi^Ts^T r 2<DV\^^>n,m 

\^oym\t. m^mm \ c\zmcrz:kt^\zim^tirz 

[0 4 5 2] ^LT, hy>z^Xi^T T 5f}^:i'>U(D 
X. H^>vX^T r l&D^T r ec^KUOmcSl, 

t. h^>i^7.i^T T 2<D\ii^^>nmit\tt. mz% 

a^T, »5t5tlT7 0 4«»^-r-5o 
[0 4 5 3] 7^j:*3. ^^3R^JlgSn'5mg5cO;it^$*Cl. 50 
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^^tznmx^9tm^7 0 A^^yt-r^ox. ^mm(D 
^m\t. m^ikmmT d\zi5{f:b^9tm'F\zmti^mmo 

K K >m«s I . <^±t^\zM.^':>rzm&x^ytbx(^^ 
xt^mm\zn^^i^t^?ii^n^^ w^'u^b. ^JA^^v 

G A)5:<i: 4 8 0 -^-f XDmm^mmmzmiii^tiXii 
1 ^-r>c7)li*(7)S#ii^fiBraTa«l ^U-AflS 

m<Dl/4 8 0ggci:#^(C/h$(.i;!i^^T^>'5o 'b'&5 

j^m-^(D^m^%^izp<nxs immmi c<d±^^^ 

WlEt^^O\ZLXh0k\.K 

[0 4 5 4] ^^BM(Dmmx\t. ^7jkmm\Z:^\.^X^^ 

^i'izmn^mm\t\'i^-(>mmiit. Ku-omai 

i^y^^T T 1 thy>z^7.^T T 2<7:>^^tt}^mx. h 
y>V7.^T r 2 K U-T >ScS I : ^ft^mfl^t I cO 

^^^ri^ctxy-hmBEf)^mtutCibxt}^^. ^<o 
imm^r^^x(7)mmit. ^Tt^^o^mic^^^n 
/<i:(.^o Lfz^^^x. 'iit^ommtit-^Xs m^^ntzM 
m^^^t^^n^m&fj^^K^^'T^cDx. mm^mt 
'^tsmr^^^m<t^z.tf}^x^. mmm^^\z:h\^^xmsL 
mm^^nxL^o(D^Pj<zt ^^x t o o 
[0 4 5 6] ^fz. 'i^^tmmiz. mrkxtiMo^^^^ 

mmmzii'^^i^x^^xh. mjiExtim(D§^^^m\z^ 
^xmmrf^^x^^m'f'(Dmmzi:£h'D^^i^±c^(o^^rj 
<:ztf)^xt^. sfc, m2 5\z^Lrzmf£xtim(Dm 
^(^TFTs 1 ^ummmxmi'f^-^rzttizit-^x. 

'f)mt^mm\z:&:^^nxtj. ^'ytm'f(7)»m^^mt'r 
^<D^^pi^zty)^xt. ^rzWLm<D±.mz{^'::>xms 
nm^±^<u^(D^^j<zt^ix^^o 
[0 4 5 7] ^mt&m<Dmmx\t. ms. ^ 

5. 0 7. 09. 01 ORlfmi 1 H:^KLycil^JlM:-^ 

>n^^oh. ^7ikmm\ziittf^TTi(D\^u^>mm 

[0 4 5 8] ;^j::te, *^lfifi«J»C^liT, h^>xX:S^T 
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r 4(DV-X^:KU'r>«, -^r« h 7 >vX5^T r 1 
[0 4 5 9] ^Tz^mmmiZ^^^X. h^>v:^^Tr 

>{i, t)e>-::^t^T r e0'j'-7.^rc\t\^u^>\zm 
Ui^nxi^xhBkiK 

[0 A 6 0] -D^.^. T r 3 , T r 4 . T r 5 I^.. T 
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[0 4 6 6] h7>vX^Tr 30y-htj:Sl^SES 
G j fCS^^tlTV^^o -eLTh5>i^X^T r SOV 

0. t)'5-:&«h^>vX^T r lOKUOJC^^^ 

[0 4 6 7] h^>vX3'Tr 4(^y-"h{^, ^2^^ 
J JCgj^^nX^/^-S. •etTh7>vX5'T r 4(0 

Oil, t>^-:&(ih^>vX^Tr IStXTr 2<oy 

10 -Mcigii^^nTi^^. 

[0 4 6 8] h^>vXi$'T r 5(7)^- hli. ms^^g 
SR j iC^Sffi^tlTli^. ^bXhy>z^y^^T r 
V-X<>: Ki/Otj:, h ^ >vX^T r 2 O K U 

ORO^^MIIV i tc, t)^>-:&lj:N^>xX^T r 1 

<D\iu^ >\zmm-^nx\^^^. 

[0 4 6 9] hy>i^7.^TT lthy>i^X^T T 2 

20 [0 4 7 0] m^^m 7 3 1 ^'w*r^ 2 oc7)fiiti{ j:. - 



(B) c^ct^tCg^^S^nTimti'^l^ ^^c. Gj. P 
R )\t3:$^f)m(Di^mtf^r:>X\^^^^^. ^tSbXl 

*'^2*tIbTt)^V\ 

[0 4 6 1 ] r:>^D. Ta^c;^^liTT r 1 ^mn^mM 

\t±XM^MXW0'^nxi^ri{I&\^K T d tw^t/^Tti 

T r 1 chT r 2 ^^tlS^ffiti^^^^tlr^nnt^S 

''^o 30 

[0 4 6 2] t^^. ^^mm<Dmi^\t. nmM4--mm 
mi 0 <D\.^'rtiomf^ths^\zm^^t>'&xmmir^ 
zt^^-pimx^^^o 

[0 4 6 3] immmi 2) ^mmmxJtt. 112 n^t 
rc^^mmt)^^'t^mmi 0 KDmrnz-^i^xmrnr 

So 

[0 4 6 4] 1113 0 (c. m2xfr^brzmm 1 0 1 <Dnb 
^^m&^^^'to mso iz^tmm 1 0 ui. mnms i 

(S I'-SxO'^-^tT)!-:?) . mi^S^G j (Gl- 
GyO^o-^CDl^) . m2^m^P ] (Pl-PyCO^ 40 
-^OlO) . mS^MUR j (R l-Ry(D^^<7)l 
RD^maSi^V i (V 1 -Vx<7)^"^0 1 

[0 4 6 5] ^fclJ^l 0 Ifi, h^>vX5^Trl. 
>^>vX^Tr2, h^>yx^Tr3. K^>vX 
^Tr4, h^>vXr5'T r 5, ^3tig^7 3 ORt^ft 
t^^&7 3 1 ^WLTl^So ^if$fi7 3 nih^>v 
X^T r l&D^T r 2 (0^- h i: y-XCOFalomJE 



[0 4 7 1 ] mmav i omi± (mm^ij^ {^-1^(7)^ 

iZ^ztlX^^^, 

[0 4 7 2] h^>>^Xr5^T r 1 R^'T r 2{in 

h^>vX^<i: p^-l-^^Jl/^ h^>vX37<D 
^^^Xh^lK fzfzL. h^VvX^'T r IRO^T r 

mm^n\^mmtLxm^^^^^. h^>i^x^T 

r IRr/T r 2tin^^:^;i/^h^>xX^T^'5(D7&t 

2{tD^^^-)imhy>i^y.^X$>a(D:^^m^LlK 
[0 4 7 3] h^>>?X^Tr3. Tr4. T r 5 
n^^^:^^)imhy>i^X^tv'^'^^-)mhy>i?7.^ 
(D^-^ibX^^^K 

[0 4 7 4] ms o\z7ikLrzmm^^'t^^^mm(7^W) 
im. m3iz^.Lrzmmo:>^M'^tmmiz. mt)^^m?ui 
T a t^^.mr^^Td t \z^^i^xmmt^ ztf)^pjmx$> 
^fzs ^i'--3M^mi,zmn^n^m&^z'D^^x 
m4{Z7RLft^-( ^>^^^'-h^^m'r^z.ti!}^ 
xt^o ^fzmswt. ^3 o\z9r:Lrzmm(D. 

^mr^^T at^^.mmr6\Z^\ii^hy>i^ys^T r 1 

So 

[0 4 7 5] m^ih^mf^T ammih^n^t. mi^ 

X^Tr 3<!:h7>>?X^Tr 4*«;^->lc;^j:S. 
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[0 4 9 1] ^^mommT\t. ^*SBKtci5i^T^3t 

y>i^7.^Tr 2 <D h' K >®»?ft I : <hfi^«M£ I c O 

\ttmMfi\xm^ox^. ^^m^\zmn^%m,(Dm^ lo 

[0 4 9 2] ^tz. t^^m<Dmmx\t. m^^^^mmT 
=f'\zmnx\^^tL\^^. ^'oxm^^mmm^\z^'Dxm^ 
timn^z.tx'f-v%E,tm\t\^\tz^xf)^^. ^(h 

\.fzi)^r>x. '<&.%(n>m%t.\t^x. wt^tifcm 

•f)mmtsnxL^oo^g]<ztf)^xi^^. 

m<DnjS.Mmm^x^^^o tut)-^. TFT(D!^m^ 
i®^»»ctf^t?v^Ti^Ttj. nBExtim<D^^mm\zit 
-<xmmrB^x^ytm'F'(Dwm\zi^t^'Dt^^^i^^cD^^ 
<ct^^xt^o ^Tz. m2 s\z^LrcmE.xtim(Dm 
^oTFTs i^mmmi$.xmf^'^i^rztt\z\t-<x. 

^^^^(D':^it\Z^^mm<D{&.T^m^^ C tf}^Xt 

[0 4 9 4} r^:i5. :^^mm^Z^\^^X. hyyJX^T 
r 4<DV'-7st]^U'i>\ts -:&{^ h^>vXi5^T r 1 

]kZShy>i^7.^T r 2(Dy'-hlzmWc-^nx^^^o V 

f)^L^^m\tc(Dmf^\zm^^nu^\ ^mmmm 

\t. §?#ji^«aRi1TaH43(/^Th5>vX^T r 1 coy 

"9(1. h^>vX:$'Tr 47J|t{ill(Z)S^^^cfriiE*ai:ig0^ 
[0 4 9 5] ^fc*^M0iJ(I*5liT. h^>vX3'Tr 

^o-:6\tr r 3 (Dv-x^/tti H >\zt&m'$nx 

[0496] Tr3. Tr4. TrSti. Ta 

Ttt03 1 (A) (D^vlzmm^tl. TdT«03 1 

(B) <D.tdJcsiK$nTi/in«^^^o ^;rc. gj, p 50 
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R}\t3:^i)m<0BtSitUoX\^^^f)^. ^ttbXl 
*-t^2*(CbTt)^Vio 
[0 4 9 7] 0. TalC43(.^TT r 1 ^cSn^mSf! 

T r 1 i:T r 2 ^9SnsSSg««3t*^tCSEnn«^ 

[0 4 9 8] *iiis«»j(7)<s^ii> mmi4--^m 
mi i<D\.^irti<Dm^t^^^\z«L^^t>ii:x^t&t^ 

z-tfj^-pimx^^o 

[0 4 9 9] (^mmi3) :^mmmx\t. m2{zfr.L 
fz^^mmm-r^mmi o KDmrnz-oi^^xmrn-r 

[0 5 0 0] S3 2(1, IM2T^Lfc(®^l 0 KD^L 

^^m^^^^to m3 2\z^s-rmmi 0 i^t. fi^j^s i 

(S l-SxCD'5^<7)10) , Sl^SiSG j (01- 
GyCDy-^cDl-D) . ^2M^mP ) (Pl-Py<7)r> 
-&CD1::>) , ms^lEJSRj (R 1 --R y (O-p-^O 1 
RrXms^v i (V l-VxCD-^-^cOlo) ^Wb 

[0 5 0 1 ] 0 1 h^VvX-^'Trl. 

l^'i^ 7 6 1 h ^ > :^ T r 1 IkZJ^T r 2 (D^- h t 

[0 5 0 2] h^>vX5'T r 3coy-hti§ll^S«S 
G ) {Zim^nx^^^o -?-LTh5>vX^T r 3oy 

[0 5 0 3] h^'VvX^T r 4C7)^r-htj;. 352 j6S 
T^P j (it^l^^nTl^^c ^LT h^>vX^T r 4 CO 
y-X<h KU-Ot^. -:&t^h^>vX37T r l cd hu 
-fXC. t)^-::5t^h^>>^X^T r 1 J^^T r 2 0y 

[0 5 0 4] h^>vX37T r 5 0y- hJ^. |g3 7k3l£ 
^-SIR j iCj^rc^tlTl^^o ^LT H^>vX^T r 5(0 
y-XchHU-f >{^, -^r!lh7>vXi5^T r 2(0VU 

^yikismiRUv i ii, t)e)-:/j{^h^>yx^T 1- 6 
oy-x^fci^ H u-Y >\z&m^nx^-^^. 

[0 5 0 5] hyyJX^T r eo'f-h^t. hy>z/ 
X^T r ISi^'T r 2c7)y-h{C|^)^$nT(.i^o L 
Th^>vXi$^T r ecoy-Xch Ku-r >(i. h 
^>vX37T r icoHU-r *i3-;&t5K^>vX 
f^T r 5C0y-X^;t«KK>ligiJR$nTi.i^. 

[0 5 0 6] h^>vX^T r 1 h^>vX^T r 2 

1 i h7>vX5^T r 20y-Xti, ftfC%5t*^7 6 

0 (Dmmmm\zmm'^tix^^^. 
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[0 5 0 7] «J*«a7 6 ii)<m't^2^<onm\t. - 

:^\thy>i^X^T r 1 thyyi^Ts^T r 2(^dr-h 

[0 5 0 8] mmmv i o«e mmn^) \t-^(D^ 

[0 5 0 9];tC*5, h^>vX^T r IRCXT r 2Hn 

2 p ^A- N ^ > ^T$> S ^ L 1^0 
[0510] h7>vXiS^Tr3. Tr4. Tr5, T 

[0 5 1 1] gl3 2 (C5KL./ilJ9g'^W-r^5i!3^^^aSi7)fi} 20 

tvyy'J7.^T r 2(D^m^. ^mzTTsLtzmx^ 

So 

[0 5 12] «#^A^K^Pp1Ta:^>^raSS$nSt. ^1^ 
X^T r 3 h7>xXr$^T r At^:^>\ZU^. 

m3^^mRimiR^nx^^u\^^<Dx\ h7>vx37T 

r 5\t:ty\ZUr^Xl^^. 

[0 5 13] ^Lx. {mmmmmf^i o 2{zxf)^n 
--vx<Dm\z. ^n^ti\zj':tmn\zmurzmnmmi 

[0 5 14] 113 3 (A) \Z. mtli^^mmT aiZ^l^^ 

X. mn-us i \z\iTt^mzjt^\:rz{tnmmi c7!?^jg 
nrzm'^(D. n^!?- 1 o i o:>m^m^^^to i e eiwuuj 40 

(cmffi ^ 4 ;l -5 miSs (i: OS^ffl <^^-? ^ S'* L T I. i 
So ^fz. 7 6 5tifi^«liK»)l5ISSl 0 27!i«W-rsSm 

[0 5 15] h^>vX^T r 3li:t>Ot^SI(C^SC0 

ns<i:, m^mflSl cHh7>vX^^T r l<^KU"f > 
iiV-XOFfllfCgiEnSo ::<^(i:# h^>vX:$'T r 1 

T r 1 (Tjy- hmEV„ ttSSSM I c (Cct-^TS^Sc 50 
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[0 5 1 6] -^LTh5>vXi$^Tr 2(7)y-hli. S 

^>vXi$^T r loy-hiiiggg^nri^So ^/i, h 

^>vXr$'T r 2<75y-Xli, h ^ > vX^^ T r 1 <7) V 
-XtlSS^^tlTl^So bfc^^oT. h5>vXi5'Tr 
loy-h€Elt. -eco^t K^>vX37T r 2coy- 
MIJEii^cCSo i:oT, h^>vX^T r 2c7)HU-r > 
aStJi, W^>vX^T r lOK^-r>'S^fit^w^t0^J■r 
h^>vX^T r 1 i: h^>vX^T r 2 CD K K >m 
[0 5 17]-^tT. h^>vXi$^T r 2c7)HU-f >l| 

fi^ I : «%7ts^ 7 6 0 (cs^tnso ^Tt^^ii^nsm 
fi?ftii, ^m^2i7 6 5{iisi.^T^i6^n;tfi^mc^£i c 

»S-C«^3gi^7 6 0««5t1-So »3t«^H»EnsS 
gft;5^0J-|EO;^ct<ifi7&^o^c'5. ^^5gi^HMnsS«E*^ 
iSm7X(7);^fS]HSSn;^cOTSS^ti, 5g5t*?7 6 
0«^^L?ij:V^o 

[0 5 18] ##iA^Wr«^Ta7!^^^l7-rS<t, ^ 1 

7:?'3^Ll\ :tc-tf;j:^^ > X:5^T r 3 T^j^^rlCi-yl: 

Tifi]4lT L K b T ^ o o 
[0 5 19] «#iZh^MfB^Ta;&t^7"rs^, 

m3^^^R;(;^iiK$nh^>vX^T r 5 7!;^':t >fC/<i: 
So U^. ^1^2I^GSa^'^2^S^PtiSK^nT 
li/'cCliCDT, h^>vXi$'T r 3:S:^T r 4(i:t7lC7'cC 

[0 5 2 0] 113 3 (B) \Z. ^^xfflr«lTd{C*3ttS® 
^cD«!ES&gI^5K-ro h5^>vX:57T r 3Ri;h^>vX 
r 4f^^7CDlicfi|{'^i)o tT'c. h^>vX^Tr 
lB:^h^>vX:57T r 2 (Oy-Xt^^TtS'-'F 7 6 0 0 

[0 5 2 n -:;^h^>vX3'T r 1 , T r 2 tC*3(.^T 

M^h^>>'Xi5'T r HkJS-X X 2(Ty^-Vh\m^n 

(hh^>vX^T r 6cDHU<>m?igtilRji;:;^^$(w{ft 
;tnSo -?-bT. SllcfcO. h7>vX^T r KOHU- 

[0 5 2 2] ±aiL^Ccfce){I. h^>vX3'TrltT 

^27&^^^ttj^ns. 

[0 5 2 3] hy>i^X^T T 2(r>YV^>%WL 

\x(om\t. mn%mi c\zi^^crz:kt^\zmmtift 
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T\ h^>i^X:$^T r IRl/T r eOKU-OmSSh 

ST. ^ytM'Fl 6 Oti^5t-r^o 
[0 5 2 5] -^UTl7-r>S01i«fr:te(.>T^^agKI 

5. T r 6;5^:t>(I?^ci:^o 7'ci:i5> ^ 1 ^^lEi^G 2 
2*3c«IP2tiilK^nTV^7:tliC7)-e. hy>z^X^r 

[0 5 2 6] ^LT. 2y^>E<Dmm\Z^^^X^7r^m 

[ 0 5 7 ] ii;^ii^>it(]|]!]T a >. -K'TT-ltUfinT (xmni 



[0 5 2 8] f^^. ^^mi'\zm,n^mii(o±t^\z^ 
^■Drcm^x^ytmi-i 6 o:fymyt-r^(Dx\ ^mm(D 
mm\t. m7jkmmT6\z:h\^i^^^m'F\zmn^mm<D 

[0 5 2 9] ^^mommx^t. m^^mmzio^^x^^ 30 
m'^\zm,n^mm\t]^u-(>nmi^ t. i^u-omm. 
U0fiix$>ho cfcoT. ^^mT-izmn^mmfj^vu 

-(ym^fLlz(D^\Z^^LXl^^Ul\ ^(Dfz^. hy> 
i^Ts^T Y I thyyi^Xi^r r ZO^i^m^rtiX. h 

iti^mmmxmt<^^xh. ^^m^\zmn^mm(Dim'^ 
mmmxrn^<D^t^?i. wm(7){'i^'Dt^mm^n^ 
<D^m<ct'f)^xt^. 

[0 5 3 0] ^fz. -^3fim<Dmmx\t. mf^ji^^mmT 

'I'lzmnx^^rjii^K ^r^ximmmmmmz^'Dxmm 
\zmmf)mm^n. hy>i^7.^T r i<D\^u^>nm 
t)mn^ctxy-hmj£^^^itL\tCibx^^^. ^(d 
mf)^^^t^t.x<omrB^\t. ^ytm'F-o^^m^zi^i^n 
Lrcf)^^x. it^<om^t^^x. m^^ntzm 

j^tsf^r^^^m<'r^ctf)^xt. ftii^^(i:feiiTS<fe 
f}mm'^nxL^o<o^m<ztt^x^i>o 
[0 5 3 1] ^ft. it^tmm\z. mmxijm(D^ytm 
S(Dm.^hmt2mAx\f^^. -r/tt^b^, tf ray^m^ 50 



^xmmmx%^m=^(Dmm\zii(b'otf)^±i:^(Dm 
<zt'f)^xt^o ^fz. m2 5\zmLrzm&xi3m(Dm 
*oTFT5 i^mmm^xWii¥^^fttt\zit^x. 
^ytm'f'O^itizk^mmo^&T^^^^ct^^x^ 

^mr^^^iz&i^nxh. ^ytm'F<Dmmt^^itr 
^<o^m?L^ztft^x^. ^rzmm<o±mz»r>xm9 
mmf)^±t<u^<D^^<ctf)^xt^. 
[0 5 3 2] ^mm\(Dmmx\t. m2. m 
5, mi. 09, mi oRzfmi i \z7^Lftmm\zit^ 

t^^i^^^^^fztb. mnmmi azM^^^^m'f'^zmn^ 
t<r^ctf)^x^^(Dx. n^<D»m^^n\z<\^K 

[0 5 3 3] /ct43, *^ia^JJC*3l>T, hy>i^7.^T 
r 4 0y-X<hHU-r>«. -:&«h^>>?Xi5^T r 1 

<DVU^>\Z. ho—:^\thy>zy?s^Trl(Dy-h 
lkZShy>iy7si^T r 2o:)Y-h\zmTi^riX^^^o L 

r 1 coy- ht H K >^^)DmtZ,t^Xt^J: 

o\z. hy>i^x9T T 4tm(Dm=F-^rz\tm'^tmm 

[0 5 3 4] 1^rz:^mmmiZ^^^X. Vy>'y7.^Tr 
5CDy-X(h Kl^Oti, ~l5\tT r 2(r>Y^\^^y\Z. 

V 2<D^\^^>tmmmmt^mmL. ^<7rM\i^\z^o 

^^XVyy'J7.9T r 2 <0 F U-f > ivEIl^^V i t^\^ 
m.'t^Z.ti)^Xt^^o\z. hyy'JT.^T r bf)m(D 

m=f''^rz\tw.mtmm'^tixi^t\.\i^\^\ 

[0535] -il^^O, Tr3. Tr4. Tr5, Tr6 

T 2iX\tm'2> I (A) (D^o\zmTt'^n. tcit^^ 
Eisi (B) (7)j;^iit^,i^:^!$nTi^n(i'^v^o ^fc, g 

j . P j , R j \t.Zif^tim<D^UtU-z>X^^^t^. 
'J:>X 1 *-'v^2:4>:{cLTt>i:Vv^ 

[0 5 3 6] -D^y). T atc^ciXT r 1 ^m.n^mtk 

T r 1 <i:T r 2 ^mn^%Wi\m^m=f'\zmnn\tA 

[0 5 3 7] f^^. :^%m^\<Dmmt. ^mm^-^-^m 
mi 2<o\.^irn(Dm^thumzm.^^t>^x%m^ 

[0 5 3 8] mmwA) ^%m\x\t. m2\zmL 

-5. 
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[0 5 3 9] m2-C7RLftmmi 0 1(08¥L. 

(S l-Sxc^^^^Dl-::?) . S1^3i£iSG j (Gl- 
GytO-S^OlO) . S2it3£*iP j (Pl-PyO^ 

-D) RZfmmWiVl (V l-VxO-p^oi::?) 

[0 5 4 0] ^fcli*l 0 Vy>V7.^Tv\. 

^TxA. h^VvX^'T r 5. ^7t*^ 7 8 O&tJCfi 10 
}*§S7 8 l^WLTl^S. »J*$g7 8 l«h7>v 
X^Tr l&D^Tr 2 CD^- h ^: V-XOP^(DmEE 

[0 5 4 1] V'pyVT.^T r ZOV-h\t^\^^U 

[0 5 4 2] h-7>vX^T r 4C0y-ht^, IP.27feaE 20 
I^P j {CgJfeli^nTti^o -eUT h^>->'X^T r 40 

<>{C, ^p-^tS h^>vX3^T r 12]^^*T r 2 0y 

[0 5 4 3] VyyV7.^T T ^<D^-V\ts ^^^^ 

7.-Rxs%^mTi ^o(ommm,mz. ho-i5\tvyy 

[0 5 4 4] h^>>^X^T r 1 ^ h^>vX37T r 2 30 

2(Dy-xtj:, fi!7t5K-T7 8 ocDwmmmizmm^nr 

[0 5 4 5] ffcRf^iS 7 8 1 ^Ii'J^-r ^ 2 :?COf[il§li. - 

tc. ^>-5-:&liTr ioy-xcoiii5ii'Hi{ig,ge^tiT 

[0 5 4 6] mum i omiE (masmE) «--^cos5 
^\z^rznx\^^^. ^;t*f[fi]Sffia)mjE*>. -^oB^ 40 

[0 5 4 7] /j:43, Vy>'J7.^T r I-BlUT r 2\tn 

2oi&^\m\:^xh^. t^^. mm^mm%mt\.xm 

r IRO^T r 2 tin^-v^>'U^ h ^ >vX^T^^07!i^ 
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[0 54 8] h^>vX^Tr3, Tr4. T r 5 
n ^ 1- ;^ jl/S h ^ > vX ^ i: p ^ 1- h 7 > V X ^ 

[0 5 4 9] 03 4JC^L)tlilS$:^r^^7tS@c?)©l 
f^«, B13lC^L^ll*<D«^<i:(^»II, «#j^^aBPBl 

So mi-'3*$SiiW5D$ns€Eic-:50^T 

T^So ^fc^3 5Jl. 03 4{C^L^ci®^0> 
^S3PBlTa<!:S^MP«^TdlC;fettS h^>vX^T r 1 

So 

[0 5 5 0] mt^h^mmT atm^^n^t. 
^mc. m2^acJSP7&^ss?^nSo ^':>x. Vyyv 

X^Tr 3<i:h^>vX^Tr 43&^;^->tC/cCSo /i^. 
^3^^«SR«il^$nTl>^Cl.i(Z)T, Vyy-y7s91 

[0 5 5 1] -^LT. fi#iSffi»lHlKl 0 2ICA:/J$n 

-vxcDRnti. ^n^t\.\i=r^m^\z^^\:.fz.mwTm. i 

[0 5 5 2] g]3 5 (A) tZ. aj^j^^KOnH T a IC^l^ 
(cmJS ^ 4 A S mzSI c?)tS gg/fl Oiffi^ ^ ^q* U T 

So -^fz. 7 8 7 t^ff ^^iKSftiHiss 1 0 2 ifd^^-rssm 

[0 5 5 3] VyyV7.^T X Z\^i^y(D\m'AZh^(D 
X\ fit^S i \Z\i'r:tiB^^Zj:bCrz{nnfmi c^^fM 
n^t. in^miMl cf^ h^>vX^T r 1C0KU'^> 

>y-x<^rpi{cijfLnSo :ico>^ h^>xX37T r i 

T r 1 oy— NvliEV„ t^v[j:?;i:f[L) 1 c (C J: o T/U 6« 
[0 5 5 4] ^bT >vX:^T r 2(7)/- hii, h 

[0 5 5 5] m^]i,^mmT a^mjt^t. mi^'M 
M^mpomm^. miM^mG^Dh^Gizmj-r^o) 

UifU^ h^>>^X^T r 3?ti^^{C^7Jl 

xmnxL^of)^^x;^^o 
[0 5 5 6] mtii^yf^mmr ai^mj-r^t. 

M3*SE^R75^iiK^nh'7>vX^T r Sf)^:ty\ZU 
So t^^. lll*S«IGROfS2*3£8IP«]l«$nT 
liJ^ctliCOT. h7>vX^T r 3RtfT r 4H:t7JC;^cC 

[0 5 5 7] 03 5 (B) II. ^^aiMTdH^ttSli 
3il<7)8EBS0«:^-r. h7>>?X^T r 3&t;h7>vX 
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I'BLUVyy'JT.^T r 2 (;)y-X«*5t^^7 8 OO 
[0 5 5 8] -:5&h7>vX5^Tr 1. Tr2(l43l.iT 

T r KD'f-Vnmts ^<0^^hy>'J7.^T X 2(D 10 
-f >R^I>7>vX^T r 2(OYV^>\tmmMV i 

2OKU-r>ttSt^5:t^ilC^L<7:j:0> I,= I, = Ic 

[0 5 5 9] ^fc> h^>>^X^T r 5^^:t>^j:(7)T\ 
h^>vX:^T r ICOKU-r >fll?ift I, ^. h^>>-*X 20 

Td-^mi^^n^t. '^\z2y^>^<Dmmiz:^^^xm 
7r:m?J\r6f}mPh-^n^. tbxiy^>E(ommtm 
m\z. m3^^mR2f3mi^^n. h^vvx^xrs 30 

2\tmR^nx^^Ul^<DX\ h^>vX^T r SR^T 

>mikl :^i^io-\tfz'i)liM(D:}^^t\z^Li^'D 

[0 5 6 1] ^LT, 2y'i >^(Dmm\Z^6^^xmyT>m 
mT d^^mih^n^t. 3 y^ >E^^^y y-i >^(Dm 

m^xm^z^^smmr d^mtt^^tis ±mLrzW}mm 
[0 5 6 2] mtji,^mmT at. ^7fkmmTdf)mj 40 

X. ±mLrzW}i^f)moi^^n^. 
[0 5 6 3] uii. ^ytm'f-izmti^nmo^xt^izR. 

mm\t. ^TjkmrsT 6\z:}in^^^m^\zmti^mm(^ 

T r 2 o H u-f >mm<r>±t^ \zM.^'orz»mx^^ l 
Ti^Sid^ ^<Dmmiz^^^&m\t. mm<o/^^)ux\it 50 
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\ivGArzt4soy^>(Dmmmm^\zmi^'fibnx 
8 ommt4^mzf\^i^\,^f)^ibx^^o 

[0 5 6 4] ^^mom^Xlit. S^W«^IC:fe(/iT%^ 

i^y.^T T 1 thy>i^X^T T 2(D^^f)^'rnX. h 
yyi/Ts^Tx 2 O H U-OISS I : ig^mcS I c CO 

(D^m<z.tt^xt^. 

[0 5 6 5] ^tz. ^%m(Dmmx\t. #^jA^s8r«iT 
\zmMtm^'^ns h^>vx5^Tr kohuossk 

Ltzfj^-DX. 'iit^o^mmtit-<x. m^^ntzT^ 

i/lc '3 ^ li'i c: ^'l 4> VuiJ: a! ^ -'t'- < jic; /ii iT X' » Vu t/ic ^ 'i/ e 

^ s < ^ c > i?:^'?^ ^ . f j oi3<^< 1 1 ^-i i ^ t^s^ 

iC) .) i) i\ ] -I r'i i ^- > 'iiIlr.L A .'i *^!' w 

mmmz{:£^'Di^xi^xt. mj£xtim(D^ytmm\z]t 
-^xmmr^^x^ytm'f'(Dmm\zit<h-o^^^±c^o:i^^ 
<cti)^xt^. ^Tz. m2 s\z7r.Lrzmj£xtim(Dm 
-^oTFT5 1 ^mBmmxW){i^^itrztt\zit-<x. 

^-:^mi'(D'^it{z^mim(Di^^T^mx^::ti^^xt 

f}^^t^mmiz-iE:^tsnxh. ^'Jtm^tcomm^mt-r 
^(7)^^^^z.t^^xt. ^rziMiSi(D±mzi^r^xmn 

[0 5 6 7 ] Uio. ■4^mm\Z:^-^^^X. hy>iy7s^T 
r 4cDy-Xi: HU-r >li> --Jj\t h y > y.^ T r 1 

f)^L:$imntc<Dmmzm^^nui^K *^fl^o®* 

tt. S^j^;^^^PH^Ta(C:fcliTN^>vX^T r loy 
37Tr loy-h(hHU-f >$«OBi1"C:i:;5i«"e€-5<}: 

^nx^^nii^\^\ 

[0 5 6 8] ^rz:^mmmi.z^^^x . Vyyvy^^Tx 

^-^Fl^T r 1 <7)y-X{Z}g)i^^nTli^o L;!>^t*^ 

^mmT a\z^\^^xhyy-j7.^T X \ <D'j-7.tmm 
mffiii^^oKb, m7hmmz^\^^xhy>v7.dfT X 



( 43 ) 



2003-177710 



84 



[0569] "0*0, Tr3. Tr4, TrSti, Ta 

T«^3 5 (A) 0Xo\zmm^tl. TdT«035 

(B) (7)^o\z^m^tir^^n{i&\^K ^tz. cj. p 

[0 5 7 0] O^O, T a(i:feliTT r 1 ^mtl^MM 

T ri .tT r 2 ^mn^nm\m9tm^\zmnn{i& 

[0 5 7 1 ] ^fz. ^^m'f-i^mmmm^T r 2<dv- 

7.\zmmt^(DXm^<. T r lc7)y-XfCgigg1-^<fc 

mmmtf)mtii^^m^vz^\^^xmK}m^ti. ^9rsmm 
\zisi^xmm-^n^^o\z. mm^mmt^mmhy> 

[0 5 7 2] -jfmmm<DmTm. tmnA'-'^^m 

[0 5 7 3] 

rBvz:^\.^x^^m^\zmti^mm\t k >mm i 

li-a r«i o T , fiTt-^^ ?)ft ti 6 7E o immm 
[0 5 7 4] -^rm(DW,2(Dmrmm'j,^x\t. 112 ? 

(A) (C^sL/til^-OJ;^^C, Si 0C»^f:^ch^j2c7)^S 

<o\^^rm^-^(D^^(D^\^^^m^zt\zj:ri. 2^ 
(D^m\z^n^w^(D/^y>>^i)mn. mmmf)^^^^ 
m'f'izm^^n^mm 1 1 (D±t^f)mm(Dm\zmzn 

\zm c tx^^^nitn^^^mtt^ z. tf)^x 
"tLxmrnm^^^^m^f-^zmi^-^n^mmu^t 
m¥i^it^nrzm&\zjt^crz±t^x$>^<Dx\ 
rn\zmm-r^^^m^izmt&'^n^mmm(D{i^r:>t 
02 7 (A) \z^Lrzmm\zit-<m^^mm\zti9x 

?i^z.tf)^xt^. ^fz. mm\z^^^nrzmmt. m 
85i,cfco t>:fe#i>, ^(Dfzsb. mm^mt^^tsm^i^ 



10 



20 



30 



40 



[0 5 7 5] ift. *5!wo®i3gTtt. mt&^mN\T 

a\zid\^^xhy>i^7s^T T KDi'u-iynmim^m 
"f-izmnxi^uiK ^oximmm&mmz^^xmm 
iznmifimi&^n. hyy-jT.^r r i(D\^u-(>mm 
f)mn^ctx^'-hnBEf)^^i\::uti:tbxt^^. ^<d 

Lfzti^ox. 'ijtm<Dmmtit-<x. ws&^nfc® 

t^mm^nxb^y(o^m<:itf}^x^i>o 
CO 5 7 6] ^tzs it^tmm\z. nmKijmco^^m 

mmmz{^^'D^^x^^xh. M&xtim<D^^^miz]t 
^xmmr^^x^ytmT'(Dmmz\i^'otfi^^c^<D^^ 
<ctf)^xt^o ^ft. m2 5\z7ikbftmE:Xf}m<Dm 
3goTFT5 1 ^mmmmxshi^^'ttrzttizit^Xs 
m^m'f-<D':^^i\:\z^^mm(D{&T^nz.^ctt^xt 

^(D^n^^Ztfi'^Xt. ^ iSi j[S CO J: -F?- 1 c f4'^ o T m fx 

[\m\mnp-mm] 
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[[35] 

[[16] 

mi] 

[[519] 
[[H 1 0] 

[1:^11 1] 
mi 2] 
m 1 3] 

[H 1 4] 

m 1 5] 

[01 6] 

m 1 7] 

[01 8] 
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mm\z^\^^mm(^wm. 

^ ^ Hj] CO ^ 7t S iTS o iii o [HI gfi [1 , 
iiJi/j (t a li -5(5 CO [1 o 

^ n/i (0 J£ ^ ili S (A) iii CO [n^ 
151^ m ; 1 1 J J t -i) P 5i5 0) dft [3 » 
* ^ H^l (7) ^ 7t 3^ 11^ (T:) il ^ CO (N] 11) o 
i]/ 1 0 ;a T-L iii u :o Wi « (li! [i<i o 
*^nj]O5g>t2^u!i<7)iIBi^i(0[iUlr;^Il 

T-rn^mmmz^i^i^m^mmmisi^cD 



[020] y'zy^)mmm\z^^'f^immmm\Bi^(D 

[021] X v^;HBSiS('*3tt'5m^i^R»ls]K<D 

Pllffl0. 

[022] X v^;i/Kftfetl4ott5S«?g^S[HlSSco[El 
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2 5 ] m&xt}m(Dmm<Dm^mo 

[029] mmz^»^mm(om^m. 
[031] mmz^^bmmomf^m. 
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:0 3 2 ] *%m<o^^mm<Dmm<D\3i^mo 

:0 3 3 ] Ka(l:tett*ll*O«»0o 

0 3 4] *^BJ(^^^gg(Oilj^(^|plKS. 

0 3 5] mm\z:tdn^mm<om\i&m. 

03 6] *HOSaEA*S(751l3goynu/i57®o 

03 7] mmz:hii^mm(Dissimmo 

0 3 8] KSid^fctt ^li3l<^«|iiS0. 
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(51) Int. CI.' 

G0 9G 3/22 

H 0 1 L 29/786 

H0 5B 33/14 



F ! 

G 0 9 G 3/22 

H0 5B 33/U 

H 0 1 L 29/78 



G 
A 



6 1 4 



F^-A(#%) 3K007 ABU AB17 BA06 DB03 GAO-1 
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